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STJI.PHONAMIDO-S13BSTITUTED BRmGED BICYCLQALKYL 



The present invention relates to a novel class of compounds their 
salts, pharmaceutical compositions comprising them, processes for making 
them and their use in therapy of the human body. In particular, the 
invention relates to compounds which are inhibitors of y-secretase, and 
hence are useful in the treatment or prevention of Alzheimer's disease. 

Alzheimer's disease (AD) is the most prevalent form of dementia. 
Although primarily a disease of the elderly, affecting up to 10% of the 
population over the age of 65, AD also affects significant numbers of 
younger patients with a genetic predisposition. It is a neurodegenerative 
disorder, clinically characterized by progressive loss of memory and 
cognitive function, and pathologically characterized by the deposition of 
extracellular proteinaceous plaques in the cortical and associative brain 
regions of sufferers. These plaques mainly comprise fibrillar aggregates of 
P-amyloid peptide (A|i), and although their exact role in the onset and 
progress of AD is not fully understood, it is generally accepted that 
suppressing or attenuating their formation is a likely means of alleviating 
or preventing the condition. (See, for example, ID research alert 1996 
l(2):l-7; ID research alert 1997 2(l):l-8; Current Opinion in CPNS 
Investigational Drugs 1999 l(3):327-332; and Chemistry in Britain, Jan. 
2000, 28-31.) 

A|3 is a peptide comprising 39-43 amino acid residues, formed by 
proteolysis of the much larger amyloid precursor protein. The amyloid 
precursor protein (APP or AJJPP) has a receptor-like structtnre with a large 
ectodomain, a membrane spanning region and a short cytoplasmic tail. 
Different isoforms of APP result from the alternative splicing of three 
exons in a single gene and have 695, 751 and 770 amino acids respectively. 

The AP domain encompasses parts of both extra-cellular and 
transmembrane domains of APP, thus its release implies the existence of 
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two distinct proteolytic events to generate its NH2- and COOH-termini. At 
least two secretory mechanisms exist which release APP from the 
membrane and generate the soluble, COOH-truncated forms of APP 
(APPs). Proteases which release APP and its fragments from the 
membrane are termed "secretases". Most APPs is released by a putative a- 
secretase which cleaves within the AP domain (between residues Lys^^ and 
Leu^*^) to release a- APPs and precludes the release of intact Ap, A minor 
portion of APPs is released by a P-secretase, which cleaves near the NH2- 
terminus of Ap and produces COOH-terminal fragments (CTFs) which 
contain the whole AP domain. Finding these fragments in the 
extracellular compartment suggests that another proteol3rtic activity (y- 
secretase) exists under normal conditions which can generate the COOH- 
terminus of Ap. 

It is believed that y-secretase itself depends for its activity on the 
presence of presenilin-1. In a manner that is not fully understood 
presenilin-1 appears to imdergo autocleavage. 

Thei-e are relatively few reports in the literature of compoimds with 
inhibitory activity towards P- or y-secretase, as measured in cell-based 
assays. These are reviewed in the articles referenced above. Many of the 
relevant compounds are peptides or peptide derivatives. 

A limited number of phenylsulphonylamino-substituted bridged 
bicycloalkane derivatives are disclosed in a non-pharmaceutical context in 
J. Org. Chem., 30(12), 4205-11 (1965). 

The present invention provides a novel class of non-peptidic 
compoimds which are useful in the treatment or prevention of AD by 
inhibiting the activity of the putative y-secretase, thus arresting the 
production of AP and preventing the formation of insoluble plaques. 

According to the invention, there is provided a pharmaceutical 
composition comprising, in a pharmaceutically acceptable carrier, a 
therapeutically effective amount of one or more compounds of formula I: 
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5. 



wherein: 

A and B are independently selected from -(CXY)p- ; 
(CXY)qCY= CY(CXY)r- ; -(CXY)xNRi3(CXY)y- ; 



(CXY) -C = q-(CXY)r- 





-(CXY)q-CY - QY-(CXY) 





r 



.(CXY)q-N C— (CXy)r- 

and |j^4 N 



X represents halogen, R^, -OR9, -SR^, -S(O)tR^0 where t is 1 or 2, 
10 -0S02R^ -N(R9)2, -COR9, -C02R^ -OCORio, -0C02Ri^ -CON(R9)2, 
-S02N(R9)2, -OS02N(R9)2, -NR^CORio, .NR9CO2R10 or -NR^SOaRiO; 
Y represents H or Ci-ealkyl; 

orXand Y together represent =0, =S, =N-ORii or =CHRii; 

provided neither A nor B comprises more than one -CXY- moiety 
15 which is other than -CH2-; 

Z completes an aromatic ring system of 5 to 10 atoms, of which 0 to 
3 are selected from nitrogen, oxygen and sulfur and the remainder are 
carbon, or Z completes a non-aromatic ring system of 5 to 10 atoms, of 
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which 0 to 3 are independently selected from oxygen, nitrogen and sulphur 
and the remainder are carbon; 

Zi completes a non-aromatic ring system of 5 to 10 atoms, of which 0 
to 3 are independently selected from oxygen, nitrogen and sulphur and 
5 the remainder are carbon; 

Z2 completes a 5- or 6-membered heteroaryl ring; 

m and n are independently 1 or 0; 

p is an integer from 1-6; 

q and r are independently 0, 1 or 2; 
10 X and y are independently 0, 1 or 2; 

provided that when m = n = 0, at least one of A and B comprises a chain of 
2 or more atoms, such that the ring completed by A and B contains at least 
5 atoms; 

represents H, Ci-4alkyl, or C2-4alkenyl; 

15 R2 represents H, Ci-ealkyl, Ce-ioaryl, Ce-ioarylCi-ealkyl, Ca-ecycloalkyl 

or C2-6acyl which is optionally substituted with a carboxylic acid group or 
with an amino group; 

R3 represents Ci-iealkyl, Cs-iocycloalkyl, C2-i6aLkenyl, Cu-iealkynyl, 
Ce-ioarylCi-ealkyl, heteroa^ylCi-ealkyl, C6.ioarylC2-6alkenyl, heteroarylCz- 

20 ealkenyl, Ce-ioaryl, biCCe-ioaryl), heteroaryl, bi(heteroaryl) or heterocyclyl; 
wherein the alkyl, cycloalkyl, alkenyl and alkynyl gi'oups represented by 
R3 or forming part of a group represented by RS optionally bear up to 3 
substituents independently selected from halogen, CN, NO2, -OR"^, -SR^, 
-S(0)tR8 where t is 1 or 2, -N(R7)2, -COR?, -CO2R7, -OCOR8, -CON(R7)2, 

25 -NR7COR8 -Ci-6alkylNR7COR8, -NR7CO2R8 and -NR7SO2R8; and the aiyl, 
heteroaryl and heterocychc groups represented by R3 or forming part of a 
group represented by R3 optionally bear up to 5 substituents 
independently selected from Rs, halogen, CN, NO2, -OR', -SR', -S(0)tR8 
where t is 1 or 2, -N(R7)2, -COR', -COaR', -OCORs, -CON(R7)2, -NR'CORs, 

30 -Ci-6alkylNR7COR8, -NR7CO2R8 and -NR7SO2R8; 
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R4, R5 and independently represent R^, halogen, CN, NO2, -OR9, 
-SR9, -S(0)tRio where t is 1 or 2, -N(R9)2, -COR9, -CO2R9, -OCORio, 
-CON(R9)2, -S02N(R9)2, -NR9COR10, -NR9CO2R10, -NR^SOzRio, 
-CH=CHCH2N(Ri6)2, -CH2OR10, -CH2N(Ri6)2, -NHCOCH2OR10 or 
5 -NHCOCH2N(Ri6)2; 

R*^ represents H or R^; or two R'^ groups together with a nitrogen 
atom to which they are mutually attached may complete a pjrrrolidine, 
piperidine, piperazine or morpholine ring; 

R8 represents Ci-ioalkyl, perfluoroCi^alkyl, Cs-iocycloalkyl, 

10 Cs-ecycloalkylCi-ealkyl, C2-ioalkenyl, C2-ioalt5nayl, Ar or -Ci-ealk^lAr; 

R^ represents H or R^^; or two R^ groups together with a nitrogen 
atom to which they are mutually attached may complete a pyrrolidine, 
piperidine, piperazine or morpholine ring which is optionally substituted 
by R12, -COR12 or -SO2R12; 

15- R^^ represents Ci-ioalkyl, perfluoroCi-ealkyl, Cs-iocycloalkyl, 

Ca-ecycloalkylCi-ealkyl, C2-ioalkenyl, C2-ioalk57nyl, Ce-ioaryl, heteroaryl, 
heterocyclyl, Cs-ioarylCi-ealkyl, heteroarylCi-ealkyl, C6-ioarylC2-6alkenyl, or 
heteroarylC2-6alkenyl, wherein the alkyl, cycloalkyl, alkenyl and alkynyl 
groups optionally bear one substituent selected from halogen, CF3, NO2, 

20 CN, -ORii, -SRii, -SO2R12, -CORii, -CO2R11, -CON(Rii)2, OCOR^, -NCR^^h 
and -NR^^COR^; and the aryl, heteroaryl and heterocyclic groups 
optionally bear up to 3 substituents independently selected from halogen, 
NO2, CN, R12 -ORii, -SRii, -S02Ri2^ -CORii, -C02Ri^ -CON(Rii)2, 
-OCOR12, -N(Rii)2 and -NRHCORi^; 

25 Rii represents H or R^^. 

R12 represents Ci-ealkyl, perfluoroCi^alkyl, Ca-vcycloalkyl, 
C2-6£dkenyl, C2.6alkynyl, Ar, -Ci-ealkylAr or ArOCi-ealkyl; or two R^^ gi-oups 
together with a nitrogen atom to which they are mutually attached may 
complete a heterocyclic ring system of 3-10 atoms, 0-2 of which (in addition 

30 to said nitrogen atom) are selected from O, N and S, said ring system 
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bearing 0-2 substituents selected from halogen, CN, NO2, B^^, OR^\ 
NHRii, and COR^K 

HIS represents R^, -CORio, .C02Ri^, -SO2R10, -CON(R9)2 or 
-S02N(R9)2; 

5 each Ri^ independently represents H or Ri^^ or two Ri^ groups 

together with the nitrogen to which they are mutually attached complete a 
mono- or bicychc heterocyclic ring system of 5-10 ring atoms selected from 
C, N, O and S, said ring system optionally having an additional aryl or 
heteroaryl ring fused thereto, said heterocyclic system and/or additional 
10 fused ring bearing 0-3 substituents independently selected from halogen, 
NO2, CN, R12, -ORii, -SR", ^S02Ri2, -COR", -CO2R11, -CON(Rii)2, 
-OCOR12, -N(Rii)2 and -NR11COR12; 

Ar represents phenyl or heteroaryl either of which optionally bears 
up to 3 substituents independently selected from halogen, CF3, NO2, CN, 
15 OCF3, Ci-ealkyl and Ci-ealkoxy; 

"heterocyclyl" at every occurrence thereof means a cyclic or 
polycyclic system of up to 10 ring atoms selected from C, N, O and S, 
wherein none of the constituent rings is aromatic and wherein at least one 
ring atom is other than C; anu 
20 "heteroaryl" at every occurrence thereof means a cyclic or polycyclic 

system of up to 10 ring atoms selected from C, N, O and S, wherein at 
least one of the constituent rings is aromatic and wherein at least one ring 
atom is other than C; 

or a pharmaceutically acceptable salt thereof. 
25 In a subset of the compounds according to formula I, 

R12 represents Ci-salkyl, perfluoroCi-ealkyl, Cs.Tcycloalkyl, 
C2.6alkenyl, C2-6alkynyl, Ar, -Ci-salkylAr or ArOCi-ealkyL 

In a farther subset of the compounds of formula I, 

A represents -(CXY)ps -(CXY)qCY = CY(CXY)r-; 

30 
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(CXY) -C = Q-(CXY),- 



R4 





-{cxY)q-CY - qy-(cxY). 



or 





r 

R6 



R5 



B represents -(CXY)s- or -(CXY)qCY = CY(CXY)r-; 
X represents halogen, R^, -OR9, -SR®, -S(0)tRio where t is 1 or 2, 
5 -N(R9)2, -COR9, -C02R^ -OGORio, -CON(R9)2, -S02N(R9)2, -NRQCORio, 
.NR9CO2R10 or -NR9SO2R10; 

Y represents H or Ci-ealkyl; 

or X and Y together represent =0 or =CH2; 

provided neither A nor B comprises more than one -CXY- moiety 
10 which is other than -CH2-; 

Z completes an aromatic ring system of 6 to 10 atoms, of which 0 to 
2 are nitrogen and the remainder are carbon, or Z completes a non- 
aromatic ring system of 5 to 10 atoms, of which 0 to 3 are independently 
selected from oxygen, nitrogen and sulphur and the remainder are carbon; 
15 Z^ completes a non-aromatic ring system of 5 to 10 atoms, of which 0 

to 3 are independently selected from oxygen, nitrogen and sulphur and 
the remainder are carbon; 

m and n are independently 1 or 0; 

p is an integer from 1-6; 
20 q and r are independently 0, 1 or 2; 

s is an integer from 1-6; 
provided that when m = n = 0, at least one of p and s is greater than 1; 

R^ represents H or Ci-4alkyl; 

R2 represents H, Ci^alkyl, Ce-ioaryl, Ce-ioarylCi-ealkyl or 
25 Ca-ecycloalkyl; 

R3 represents Ci-iealkyl, Cs-iocycloalkyl, C2-i6alkenyl, Cg-iealkynyl, 
Ce-ioarylCi-ealkyl, heteroarylCi-ealkyl, Ce-ioaryl, biCCs-ioaryl), heteroaryl, 
bi(heteroaryl) or heterocyclyl; wherein the alkyl, cycloalkyl, alkenyl and 
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alksmyl groups represented by or forming part of a group represented 
by optionally bear up to 3 substituents independently selected from 
halogen, CN, NO2, -OR^, -SR7, -S(0)tR« where t is 1 or 2, -N(R7)2, -COR?, 
-C02R'^, -OCOR8, -CON(R7)2, -NR'CORs, -Ci-ealkylNR'CORS, -NR7CO2R8 
5 and -NR7SO2RS; and the aryl, heteroaryl and heterocyclic groups 

represented by R3 or forming part of a group represented by R3 optionally 
bear up to 5 substituents independently selected from Rs, halogen, CN, 
NO2, -OR7, -SR7, -S(0)tR8 where t is 1 or 2, -N(R^h, -COR', -C0^\ 
-0C0R8, -CON(R7)2, -NR7COR8, -Ci-ealkylNR'^CORs, -NR7CO2R8 and 
10 -NR7SO2R8; 

R4, R6 and Rs are independently R9, halogen, CN, NO2, -OR9. -SR9, 
-S(0)tRio where t is 1 or 2, -N(R9)2, -COR^, -CO2R9, -OCOR", -CON(R9)2, 
-S02N(R9)2, -NR9COR10, -NR9CO2R10 or -NR^SOaRiO; 

R7 is H or R8; or two R'^ groups together with a nitrogen atom to 
15 which they are mutually attached may complete a piperidine, piperazine 
or morphoHne ring; 

R8 is Ci-ioalkyl, perfluoroCi-ealkyl, Ca-iocycloalkyl, 
C3-6cycloalkylCi-6alkyl, C2-ioalkenyl, C2-ioalkynyl, Ar or -Ci-ealkylAr; 

R9 is H or RIO; or two R^ gro..?s together with a nitrogen atom to 
20 which they are mutually attached may complete a piperidine, piperazine 
or morpholine ring which is optionally substituted by R12, -COR12 or 
-SO2R12; 

RIO is Ci-ioalkyl, perfluoroCi^alkyl, Cs-iocycloalkyl, Ca-ecycloalkylCi. 
ealkyl, C2-ioalkenyl, Ca-ioalkynyl, Ce-ioaryl, heteroaryl, heterocyclyl, 

25 Ce-ioarylCi-ealkyl, or heteroarylCi-ealkyl, wherein the alkyl, cycloalkyl, 

alkenyl and alkynyl groups optionally bear one substituent selected from 
halogen, CF3, NO2, CN, -OR", -SR", -SO2R12, -COR^, -CO2R11, -OCOR12, 
-N(Rii)2 and -NRiiCORi^; and the aryl, heteroaryl and heterocyclic groups 
optionally bear up to 3 substituents independently selected from halogen, 

30 NO2, CN, R12, -ORii, -SRii, -SO2R12, -CORii, -CO2R11, -OCOR12, _N(Rii)2 
and -NR11COR12; 
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Rll is H or R12; 

is Ci.6alkyl, perfluoroCi-ealkyl, Ca-ealkenyl, C2-6alk3rayl, Ar or 
-Ci-ealkylAr; and 

Ar is phenyl or heteroaryl either of which optionally bears up to 3 
5 substituents independently selected from halogen, CF3, NO2, CN, Ci^alkyl 
and Ci-ealkoxy; 

where "heterocyclyl" and "heteroaryl" are as defined previously. 
In a further aspect, the invention provides a compound of formula I 
as defined above, or a pharmaceutically acceptable salt thereof, with the 
10 proviso that: 

when A = B = -CH2CH2-, R^ = R^ = H, R3 = phenyl and m = 0, (CXY)a 
is other than -CH2-, -CH(Br)- or -CH(SPh)s and 

when m = n = 0, Ri = R2 = H, R3 = phenyl and B = -CH2CH2-, A is 
other than -CH(Br)CH2CH2-. 
15 Where a variable occurs more than once in formula I or in a 

substituent thereof, the individual occurrences of that variable are 
independent of each other, unless otherwise specified. 

As used herein, the expression "Ci-xalkyF where x is an integer 
greater than 1 refers to straight-chained and branched alkyl groups 
20 wherein the number of constituent carbon atoms is in the range 1 to x. 

Particular alkyl groups are methyl, ethyl, n-propyl, isopropyl and t-butyl. 
Derived expressions such as "C2-6alkenyl", 'TaydroxyCi-ealkyr', 
"heteroaryl"Ci.6alkyl, "C2-6alk3myr' and "Ci-ealkoxy" are to be construed in 
an analogous manner. 
25 The expression "perfluoroCi-ealkyl" as used herein refers to alkyl 

groups as defined above comprising at least one -CF2- or -CF3 group. 

The expression "Ca-iocycloalkyl" as used herein refers to 
nonaromatic monocyclic or fused bicyclic hydrocarbon ring systems 
comprising from 3 to 10 ring atoms. Examples include cyclopropyl, 
30 cyclobutyl, cyclopentyl, cyclohexyl, cyclohexenyl emd decalinyl. 
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The expression "C3-6 cycloalkyl(Ci-6)alkyr' as used herein includes 
cyclopropylmethyl, cyclobutylmethyl, cyclopentylmethyl and 
cyclohexylmethyL 

The expression "C2^acyl" as used herein refers to (Ci-5alkyl)carbonyl 
5 groups, such as acetyl, propanoyl and butanoyl, including cycloalkyl 
derivatives such as cyclopentanecarbonyl and cyclobutanecarbonyl. 

Ce-ioaryl groups include phenyl and naphthyl, preferably phenyl. 
The expression "bKCe-ioaryD" refers to two aryl groups as defined 
above linked by a single bond, an example being biphenyl. 
10 The expression "Ce-ioarylCi-ealkyl, " as used herein includes benzyl, 

phenylethyl, phenylpropyl and naphthylmethyl. 

The expression "heterocyclyl" as used herein means a cyclic or 
polycyclic system of up to 10 ring atoms selected from C, N, O and S, 
wherein none of the constituent rings is aromatic and wherein at least one 
15 ring atom is other than carbon. Preferably not more than 3 ring atoms are 
other than carbon. Suitable heterocyclyl groups include azetidinyl, 
P5n:rolidinyl, terahydrofuryl, piperidinyl, piperazinyl, morpholinyl and 
thiomorpholinyl. 

Further examples of heterocyclic ring systems include 2,5- 
20 diazabicyclo[2.2.1]heptane and 2-aza-5-oxabicyclo[2.2.1]heptane. 

The expression "heteroaryl" as used herein means a cyclic or 
polycyclic system of up to 10 ring atoms selected from C, N, O and S, 
wherein at least one of the constituent rings is aromatic and wherein at 
least one ring atom is other than carbon. Preferably not more than 3 ring 
25 atoms are other than carbon. Where a heteroaryl ring comprises two or 

more atoms which are not carbon, not more than one of said atoms may be 
other than rdtrogen. Examples of heteroaryl groups include pyridinyl, 
pyridazinyl, pyrimidinyl, pyrazinyl, p3n:Tolyl, fiiryl, thienyl, pjrrazolyl, 
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, imidazolyl, oxadiazolyl, 
30 triazolyl and thiadiazolyl groups and benzo-fused analogues thereof. 
Further examples of suitable heteroaryl ring systems include 
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1,2,4-triazine, 1,3,5-triazine, 1,2,3,4-tetrahydroisoquinoline, 
iinidazo[2,l-6]thiazole and benzo[l,4]dioxin. 

A heteroaryl or heterocyclic group containing a nitrogen atom may 
be in the form of the corresponding N-oxide. 
5 The term "bi(heteroaryl)" as used herein refers to two heteroaryl 

groups as defined above (which may be the same or different) linked by a 
single bond, for example 5-(pyridin-2-yl)thiophene-2-yl. 

The term *lialogen" as used herein includes fluorine, chlorine, 
bromine and iodine, of which fluorine and chlorine are preferred. 

10 For use in medicine, the compoxmds of formula I may 

advantageously be in the form of pharmaceutically acceptable salts. Other 
salts may, however, be useful in the preparation of the compoimds of 
formula I or of their pharmaceutically acceptable salts. Suitable 
pharmaceutically acceptable salts of the compounds of this invention 

15 include acid addition salts which may, for example, be formed by mixing a 
solution of the compound according to the invention with a solution of a 
pharmaceutically acceptable acid such as hydrochloric acid, sulphuric acid, 
methanesulphonic acid, famaric acid, maleic acid, succinic acid, acetic 
acid, benzoic acid, oxalic acid, citric acid, tartaric acid, carbonic acid or 

20 phosphoric acid. Furthermore, where the compoxmds of the invention 

carry an acidic moiety, suitable pharmaceutically acceptable salts thereof 
may include alkali metal salts, e.g. sodium or potassium salts; alkaline 
earth metal salts, e.g. calcium or magnesium salts; and salts formed with 
suitable organic ligands, e.g. quaternary ammonium salts. 

25 Where the compounds according to the invention have at least one 

asjnnmetric centre, they may accordingly exist as enantiomers. Where the 
compounds according to the invention possess two or more asjmnnetric 
centres, they may additionally exist as diastereoisomers. It is to be 
imderstood that all such isomers and mixtures thereof in any proportion 

30 are encompassed within the scope of the present invention. 
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Regardless of the presence or absence of asymmetric centres, certain 
compounds in accordance with the invention exist as enaiitiomers by 
virtue of the asymmetry of the molecule as a whole. For example, many of 
the compounds of formula I in which A comprises a monosubstituted fused 
5 benzene ring lack a plane of symmetry, and hence exist as pairs of 

enantiomers, the interconversion of which is prevented by the rigidity of 
the bridged bicycloalkyl ring structure. It is to be tuiderstood that all such 
isomers and mixtures thereof in any proportion are encompassed within 
the scope of the present invention, and that structural formulae depicting 
asymmetric molecules of this type shall be representative of both of the 
possible enantiomers, unless otherwise indicated. 

The compounds of formula I are sulphonamido-substituted bridged 
bicycloalkyl derivatives, optionally comprising a further fused ring system. 

In formula I, m and n are independently 0 or 1, but preferably at 
least one of m and n is 0, and most preferably m and n are both 0. 

p is an integer from 1 to 6, preferably from 2 to 5, and most 
preferably is 3 or 4. 

q and r are independently 0, 1 or 2 but are preferably both 1 or both 

0. 

s is an integer from 1 to 4, and is preferably 2 or 3, most preferably 

2. 

X and y are independently 0, 1 or 2, but are preferably not both 0. 
When m = n = 0, at least one of A and B comprises a chain of 2 or 
more atoms, such that the ring completed by A and B contains at least 5 
atoms. Thus, for example, if m = n = 0 and A and B represent -(CXY)p- 
and -(CXY)x-NRi3-(CXY)y- respectively, then p must be greater than 1 or at 
least one of x and y must be greater than 0. 

X represents halogen, R^, -OR^, -SR^, -S(0)tRio where t is 1 or 2, 
-OS02R^ -N(R9)2, -COR9, -C02R^ -OCORio, -OCOzR^o, -CON(R9)2, 
-S02N(R9)2, -OS02N(R9)2, -NR9COR10, -NR9CO2R10 or -NR9SO2R^0; wherein 
R^ and R^^ are as defined above. Alternatively, X and Y together may 
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represent =0, =S, =N-ORii or =CHRii. In a subset of the compounds of 
the invention, X represents halogen, R9, -ORs, -SR^, -S(0)tRio, -N(R9)2, 
-COR9, -CO2R9, -OCORio, -CON(R9)2, -S02N(R9)2, -NRsCORio, -NRSCOzRio 
or -NR9S02Ri°; or together with Y represents =0 or =CH2. Typically, X 
5 represents H, Ci^alkyl, substituted Ci-4alkyl, -ORS^, -COBP^, -C02R9^, 
-OCORioa, -N(R9a)2, -CON(R9a)2, -OCO2Ri0a, -0S02Ri°^ or (in combination 
with Y) =0, =S, =N-ORii, =CHAr or =CH2, where R^^ is H or Rio^, and 
Rioa is Ci-ealkyl, C2-6alkenyl, Ar (especially phenyl) or benzyl. Preferred 
embodiments of X include H, methyl, hydroxymethyl, -C02Et, 

10 -CONHCH2Ph, -OCOMe, -0C02Me, methanesulfonyloxy, p- 

toluenesulfonylosy, 2-nitrobenzoyloxy, 3,4-dimethoxybenzoyloxy, 
2-methylthionicotinoyloxy, and (in combination with Y) =0, =S, =N-OMe, 
=N-OEt, =N-OPh, =N-OCH2Ph, =CHPh and =CH2. 

Y may represent H or Ci-ealkyl, or may combine with X as indicated 

15 above. Preferably, Y represents H or together with X represents =0, =S, 
=N-OMe, =N-OEt, =N-OPh, =N-OCH2Ph, =CHPh or =CH2. 

Neither A nor B may comprise more than one -CXY- moiety which is 

other than -CH2- . 

When A and/or B comprises a -NRi^- moiety, R^^ preferably 
20 represents H, optionally-substituted Ci-ealkyl, C2-6alkenyl or 

Ce-ioarylCi-ealkyl. Particular values for Ri3 include H, methyl, ethyl, allyl, 
cyanomethyl, carbamoylmethyl, methoxycarbonylmethyl, benzyl, 
chlorobenzyl and methoxybenzyl. Preferably, A and B do not both 
comprise a — NR^^- moiety. 
25 Suitable embodiments of A and B include: 

-CXY-, -CH2CXY-, -CH2C5XYCH2-, -CH2CH2CXyCH2-, -CH=CH-, 
-CH2CH=CHCXY-, -CH2NR13CXY-, -CH2CH2NR13CXY-, 
-CH2CXYNR13CH2-, -CXYCH2NR13CH2-, -NR13CXY-, 
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Preferred embodiznents of A include -CH2CH2CH2-, -CH2CH2-, 
-CH2CH2CH2CH2-, -CH2CH=CHCH2-, 




CH. 



H^C 




O 



CH2 



H2C ^CH^ 

CH 

I 

CH. 



and 




Typical embodiments of B include -CH2-, -CH2CH2-, -CH2CH2CH2-, 
-CH2NR13CH2-, -NR13CH2-, -CH2CH2CH2CH2-, -CH=CH-, and 
-CH2CH=CHCH2-, and preferred embodiments of B include -CH2CH2- and 
15 -CH2CH2CH2-. 

Z completes an aronaatic ring system containing 5-10 atoms, of 
which 0-3 are selected from nitrogen, oxygen and sulfur and the remainder 
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are carbon (in particular, an aromatic ring system containing 6-10 atoms, 
of which 0-2 are nitrogen and the remainder are carbon), or Z completes a 
non-aromatic ring system containing 5-10 atoms, of which 0-3 are 
independently selected from oxygen, nitrogen and sulphur and the 
5 remainder are carbon. Examples of aromatic ring systems completed by Z 
include benzene, naphthalene, pyridine, quinoline, isoquinoline, pyrazine, 
pyrimidine, pyrrole, faran, thiophene, indole, benzofuran, benzothiophene, 
oxazole, isoxazole, thiazole, isothiazole and triazole. Examples of non- 
aromatic ring systems completed by Z include cyclohexane, cyclopentane, 

10 indane, tetralin, decalin, piperidine, piperazine, morpholine, 

tetrahydroforan and tetrahydrothiophene. Preferably, Z completes a 
benzene ring or a p3nridine ring, 

Z^ completes a non-aromatic ring system containing 5-10 atoms, of 
which 0-3 are independently selected from oxygen, nitrogen and sulphur 

15 and the remainder are carbon. Examples of ring systems completed by Z^ 
include cyclohexane, cyclopentane, indane, tetralin, decalin, piperidine, 
piperazine, morpholine, tetrahydrofuran and tetrahydrothiophene, 

Z2 completes a heteroaromatic ring comprising 5 or 6 atoms, such as 
imidazole, triazole or pyrimidine. 

20 A fused ring (as indicated by Z, Z^ or Z^) may form part of A or B, 

but A and B preferably do not both comprise such a ring. T5rpically, such 
fused rings (if present) form part of A. 

Examples of structinres completed by A and B include (but are not 
restricted to): 
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where w is 1 or 2, and X, Y, - and R^^ have the same meanmgs as 
before. 

5 R^ represents H, Ci.4alkyl (such as methyl, ethyl, isopropyl or 

^-butyl), or C2-4alkenyl (such as allyl). In a subset of the compounds of 
formula I, R^ represents H or Ci-4alkyl. Preferably, Ri represents H, 
methyl or allyl. Most preferably, R^ represents H, 

R2 represents H, Ci-ealkyl (such as methyl, ethyl, propyl or butyl), 

10 Ce-ioaryl (such as phenyl or naphthyl), Ce-ioarylCi-ealkyl (such as benzyl), 
Cs-ecycloalkyl (such as cyclopropyl, cyclopentyl or cyclohexyl), or C2-6acyl 
which is optionally substituted with -CO2H (such as acetyl, malonoyl, 
succinoyl or glutaroyl), or with an amino group, in particular a primary 
amino group or an alkyl- or dialkylamino group in which the allcyl group(s) 

15 comprise(s) up to 4 carbons. Preferably, R^ is H. 

R3 represents Ci-iealkyl, Cs-iocycloalkyl, Ca-iealkenyl, C2-i6alk3niyl, 
Ce-ioarylCi-ealkyl, heteroarylCi-ealkyl, C6-ioarylC2-6alkenyl, 
heteroarylC2-6alkenyl, Ce-ioaryl, Ce-ioaryloxyCe^ioaryl, bi(C6-ioaryl), 
heteroaryl, bi(heteroaryl), or heterocyclyl. In a subset of the compoiinds of 

20 formula I, R3 represents Ci-iealkyl, Cs-iocycloalkyl, C2-i6alkenyl, 
C2-i6alk5rQyl, Cs-ioarylCi-ealkyl, heteroarylCi-ealkyl, Cs-ioaryl, 
Ce-ioaryloxyCe-ioaryl, bi(C6-ioaryl), heteroaryl, bi(heteroaryl) or 
heterocyclyl. 

Alkyl, cycloalkyl, alkenyl and alkynyl groups represented by R3 or 
25 forming part of a group represented by R^ may bear up to 3 substituents 
(but preferably not more than one substituent) independently selected 
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from halogen, CN, NO2, -OR^, -SR^, -S(0)tR8 where t is 1 or 2, -N(R7)2, 
-COR7, -C02R'7, -OCOR8, -CON(R'7)2, -NR^CORs, -Ci-ealkylNR^CORs, 
-NR^COaRS and -NR7SO2RS; where R^ and Bfi are as defined previously. 
Typical substituents include halogen, -OR'', -SR'' and -S02R^. 
5 Aryl, heteroaryl and heterocyclic groups represented by R^ or 

forming part of a group represented by may bear up to 5 substituents 
independently selected from halogen, Rs, CN, NO2, -OR^, -SR'', -S(0)tRs 
where t is 1 or 2, -N(R7)2, -COR^, -C02R^ -OCOR^, -CON(R7)2, -NR^CORS, 
-Ci^alkylNR7COR8, -NR7CO2RS and -NR7S02R«; where R7 and RS are as 
10 defined previously. Generally not more than 3 (preferably not more than 
two) such substituents are present. Typical substituents include halogen, 
R8, CN, NO2, -OR7, -SR7, -S(0)2R^ -N(R7)2, -COR7, -CO2R7, -NR^COR^ and 
-Ci-ealkylNR'^CORs. Preferred substituents include F, CI, methyl, methoxy 
and NO2. 

15 R'^ represents H or R^; or two R'^ groups together with a nitrogen 

atom to which they are mutually attached may complete a pyn-olidine, 
piperidine, piperazine or morpholine ring, while R^ represents Ci-ioalkyl, 
perfluoroCi-ealkyl, Cs-iocycloalkyl, Ca-ecycloalkylCi-ealkyl, C2.ioalkenyl, 
C2-ioalkynyl, Ar or -Ci-ealkylAr, where Ar represents phenyl or heteroaryl 

20 either of which optionally bears up to 3 substituents independently 

selected from halogen, CF3, NO2, CN, Ci-ealkyl and Ci-ealkoxy. Preferably, 
R'^ and R^ are independently selected from H, Ci-ealkyl (especially methyl, 
ethyl, n-propyl or isopropyl), perfluoroCi-ealkyl (especially trifluoromethyl 
or 2,2,2-trifluoroethyl), Ar (especially phenyl optionally bearing up to 3 

25 substituents independently selected from halogen, CF3, NO2, CN, Ci-ealkyl 
and Ci^alkoxy) and -Ci-ealkylAr (especially benzyl optionally bearing up to 
3 substituents independently selected from halogen, CF3, NO2, CN, 
Ci-ealkyl and Ci-ealkoxy), with the proviso that R^ cannot be H. 

Typical examples of alkyl and substituted alkyl groups represented 

30 by R3 include methyl, trifluoromethyl, ethjd, n-propyl, isopropyl, n-octyl, n- 
dodecyl, n-decyl, n-butyl, methanesulphonylmethyl, 2-etho5grethyl, 2- 



wo 01/70677 PCT/GB01/0n54 

19 



ethanethioethyl, 3-chloropropyl, 2,2,2-trichloroethyl and 2,2,2- 
tifluoroethyl. 

Typical examples of cycloalkyl groups represented by include 
cyclopropyl, cyclopentyl and cyclohexyL 
5 Typical examples of alkenyl and substituted alkenyl groups 

represented by include vinyl, allyl and 2-phenylethenyL 

Typical examples of alkynyl groups represented by R^ include 
propargyL 

Typical examples of arylalkyl groups represented by R^ include 
10 benzyl, 2-nitrobenzyl, and 2-phenylethyl. 

Typical examples of heteroarylalkyl groups represented by R^ 
include p3nndylmethyl, 2-(2-thienyI)ethyl and 2-furylethyL 

T3rpical examples of aryl groups represented by R^ include phenyl, 

1- naphthyl, 2-naphthyl, 2,5-dichlorophenyl, 2-nitrophenyl, 3-nitrophenyl, 
15 4-nitrophenyl, 2,4,6-trimethylphenyl, 2-fluorophenyl, 3-fluorophenyl, 

4-fluorophenyl, 2-chlorophenyl, S-chlorophenyl, 4-chlorophenyl, 
4-methoxyphenyl, 4-trifluoromethylphenyl, 3,4-dichlorophenyl, 

3.4- dimethoxyphenyl, 4-acetylplienyl, 5-dimethylaminonaphth-l-yl, 
pentafluorophenyl, 2,4,6-tris(isopropyl)phenyl, 4-bromophenyl, o-tolyl, 

20 m-tolyl, p-tolyl, pentamethylphenyl, 2,3,5,6-tetramethylphenyl, 

3.5- bis(trifluoromethyl)phenyl, 2,3,4-trichlorophenyl, 

2.5- dimethoxyphenyl, 3-chloro-4-fluorophenyl, 4-ethylphenyl, 
4-7i-propylphenyl, 4-isopropylphenyl, 4-bromo-2,5-difluorophenyl, 
4-trifluoromethoxyphenyl, 3-trifluoromethylphenyl, 2,4-difluorophenyl, 

25 4-chloro-2,5-dimethylphenyl, 2-methyl-5-nitrophenyl, 

2- trifluoromethylphenyl, 3,5-dichlorophenyl, 2-chloro-6-methylphenyl, 

2.3- dichlorophenyl, 2-bromophenyl, 3-chloro-2-methylphenyl, 

2.6- dichloropbenyl, 3-bromophenyl, 2-cyanophenyl, 4-n-butoxyphenyl, 

2.4- dichlorophenyl, 2-chloro-4-fluorophenyl, 3-fluoro-6-methylphenyl, 
30 2,4,6-trichlorophenyl, 4-iodophenyl, 4-i-butylphenyl, 

2-methoxycarbonylphenyl, 4-methylsulphonylphenyl, 



BNSCXX^ID: <WO_0170677A1J_> 



wo 01/70677 



20 



PCT/GBOl/01154 



2-inethylsulphonylpheiiyl, 4-(l,l-dimethylpropyl)phenyl, 2-chloro-5- 
trifluoromethylphenyl, 2-trifluoromethoxyphenyl, 4-acetamido-3- 
chlorophenyl, 5-chloro-2-inethoxyphenyl, 2,6-difluorophenyl, 4-methyl-3- 
nitrophenyl, 4-71-butylphenyl, 4-(2-chloro-6-mtrophenoxy)phenyl, 4-(3- 
chloro-2-cyanophenoxy)phenyl, 2,5-bis(trifluoroinethoxy)phenyl, 2-chloro- 
4-trifluoromethylphenyl, 3-carboxy-4-hydroxyphenyl, 2,3,4-trifluoropheiiyl, 

3.4- difluorophenyl, 4-7z-pentylpheiiyl, 3-chloro-4-methylphenyl, 4-bromo-2- 
ethylphenyl, 2,6-dichloro-4-trifluoromethylph.eiiyl, 2-iodophenyl and 4- 
cyanophenyl. 

Tjrpical examples of biaryl groups represented by include 

4- biphenyl. 

Heterocyclyl groups represented by may be bonded through 
carbon or nitrogen (if present). Typical examples of heterocyclyl groups 
represented by R^ include l-pjnrrolidinyl, 4-morpholinyl, 1-piperidinyl, 1- 
piperazinyl, tetrahydrothiophenyl and tetrahydrofiiryl. 

Typical examples of heteroary! groups represented by R3 include 2- 
and 3-thienyl, 4,5-dibromo-2-thienyl, 4-bromo-2,5-dichloro-3-thienyl, 

2.5- dichloro-3-thienyl, 4,5-dichloro-2-thienyl, 2-trifluoroacetyl-l,2,3,4- 
tetrahydro-7-isoquinolinyl, 3,5-dimethyl-4-isoxazolyl, 5-bromo-2-thienyl, 4- 
bromo-5-chloro-2-thienyl, 3-bromo-5-chloro-2-thienyl, 5-chloro-l,3- 
dimethyHjHr-pyrazol-4-yl, benzo[l,2,5]thiadiazol-4-yl, l-methyl-Liff- 
iniidazol-4-yl, benzo [1,2,5] oxadiazol-4-yl, 2-metlioxycarbonyl-3-thienyl, 

5- (N-(4-chlorobenzoyl)aminomethyl)-2-thienyl, 

6- chloro-imidazo[2,l-6]thiazol-5-yl, l,2-dimethyl-li?-imidazol-4-yl, 

4- ethoxycarbonyl-3-pyridyl, 2,5-dichloro-4-nitro-3-thienyl, 2-pyridyl, 3- 
pyridyl, 5-chloro-2-thienyl, 2-furyl, 2-tliiazolyl and 2-chlorothiazol-5-yl. 

Further examples of heteroaryl groups represented by R^ include 2- 
(morpholin-4-yl)thiazol-5-yl, 6-chlorop3n:id-3"yl, pyTrol-3-yl, 1- 
methylpyrrol-3-yl and isothiazol-5-yl. 

Tsrpical examples of bi(heteroaryl) groups represented by R3 include 

5- (l-methyl-5-trifluoromethyl-lH-p3rrazol-3-yl)-2-thienyl, 5-p3aidin-2-yl-2- 
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thienyl, 5-isoxazol-3-yl-2-thienyl, 5-(2-metJiylthiopyriiiudin-4-yl)-2--thienyl, 
5-(2-methylthiazol-4-yl)-2-thienyl, 5-(2-inethyl-5-trifluoromethyl-2£r. 
pyrazol-3-yl)-2-thienyl and 5-(5-trifluoroinethylisoxazol-3-yl)-2-thienyL 
Examples of preferred groups represented by include phenyl, 
5 thiophene, substituted thiophene (in particular 5-chloro-2-thienyl) and 
7i-butyL 

Further examples of preferred groups represented by include 2-, 
3- and 4-fluorophenyl, 2,4-difluorophenyl, 2,3,4-trifluorophenyl, 4- 
chlorophenyl, pyrid-S-yl, 6-chloropyrid-3-yl and isothiazol-5-yl. 

10 RS BP and R^ are independently R9, halogen, CN, NO2, -OR9, -SR9, 

-S(0)tRio where t is 1 or 2, -N(R9)2, -COR9, -CO2R9, -OCORio, -CON(R9)2, 
-S02N(R9)2, -NR9COR10, -NR^COaRio, -CH=CHCH2N(Ri6)2, .NR9S02Rio^ 
-CH2OR9, -CH2N(Ri6)2, -NHCOCH2ORi0 or -NHCOCH2N(Ri6)2; where R^, 
RIO and R^^ are as defined previously. When the group A or B comprises a 

15 non-aromatic ring completed by Z or Z^, R^, R^ and R^ preferably all 

represent hydrogen. When A or B comprises an aromatic ring completed 
by Z, R-*, R5 and R^ are preferably independently selected from R^, halogen, 
CN, NO2, -0R9, -N(R9)2, -NR^CORio, -NR9CO2R10, -CH=CHCH2N(Ri6)2, 
-CH2OR9, -CH2N(Ri6)2, -NHCOCH2OR10 and -NHCOCH2N(Ri6)2, but 

20 preferably at least one of R^ and R^ represents H, and most preferably 
both R5 and R^ represent H, 

When A or B comprises a heteroaromatic ring completed by Z^, R^ 
preferably represents H. 

R^ represents H or R^^; or two R^ groups together with a nitrogen 

25 atom to which they are mutually attached may complete a pyrrolidine, 
piperidine, piperazine or morpholine ring which is optionally substituted 
by R12 -COR12 or -S02R^2, while R^^ represents Ci-ioalkyl, perfluoroCi- 
ealkyl, Ca-iocycloalkyl, Cs-ecycloalkylCi-ealkyl, C2.ioalkenyl, C2.ioalkynyl, 
Ce-ioaryl, heteroaryl, heterocyclyl, Ce-ioarylCi-ealkyl, heteroarylCi-ealkyl, 

30 C6-ioarylC2-6alkenyl or heteroarylC2-6alkenyl, wherein the alkyl, 

cycloaliyl, alkenyl and alkynyl groups optionally bear one substituent 
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selected from halogen, CFs, NO2, CN, -OR^i, -SRii, -SO2R12, -CORii, 
-CO2R11, -CON(Rii)2, -OCOR12, .N(Rii)2 and -NRnCORi^; and the aryl, 
heteroaryl and heterocyclic groups optionally bear up to 3 substituents 
independently selected from halogen, NO2, CN, R12, -ORii, -SR^\ -S02R^2^ 
5 -CORii, -C02R^i, -CON(Rii)2, -OCORi^ -N(Rii)2 and -NR11COR12, where 
Rii and R^^ ^re as defined previously. Preferably, R^ and R^^^ 
independently represent H, Ci-ioalkyl, perfluoroCi-ealkyl, 
Ca^cycloalkylCi-ealkyl, C2-ioalkenyl, C2.ioalkynyl, Ce-ioaryl, heteroaryl, 
Ce-ioarylCi-ealkyl, C6-ioarylC2.6alkenyl, heteroarylC2^alkenyl or 

10 heteroaiylGi-salkyl, wherein the alkyl, cycloalkyl, alkenyl and alkynyl 

groups are imsubstituted or substituted by CN, -OR^^, -COR^^, -C02R^^ or 
-CON(R^i)2, and wherein the aryl and heteroaryl groups bear not more 
than two substituents selected from halogen, NO2, CN, R^^^ -OR^^ and 
-SOaR^^, with the proviso that R^^ cannot represent H. 

15 Rii represents H or R^, while R^^ represents Ci-ealkyl, 

Cs-Tcycloalkyl, perfluoroCi-ealkyl, C2-6alkenyl, C2-6alkynyl, ArOCi^alkyl, Ar 
or -Ci-ealkylAr, where Ar represents phenyl or heteroaryl either of which 
optionally bears up to 3 substituents independently selected from halogen, 
CFs, NO2, CN, OCF3, Ci-ealkyl and Ci-ealkoxy, or two R12 groups together 

20 with a nitrogen atom to which they are mutually attached may complete a 
heterocyclic ring system of 3-10 atoms, 0-2 of which (in addition to said 
nitrogen atom) are selected from O, N and S, said ring system bearing 0-2 
substituents selected from halogen, CN, NO2, R^, OR^^ NHR^, and 
CORii. Preferably, R^^ and R^^ independently represent H, Ci-ealkyl, 

25 perfluoroCi-ealkyl, C2-6alkenyl, C2-6alkynyl, phenyl (optionally bearing up 
to 2 substituents independently selected from halogen, CF3, NO2, CN, 
Ci-ealkyl and Ci-ealkoxy), heteroaryl (especially thiazolyl, optionally 
substituted by halogen, CFs or Ci-ealkyl) or benzyl (optionally bearing up 
to 2 substituents independently selected from halogen, CF3, NO2, CN, 

30 Ci^alkyl and Ci-ealkoxy), with the proviso that R^^ cannot represent H. 
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Examples of heterocyclic rings represented by N(Ri2)2 include 
pyrrolidine, piperidine, piperazine, morpholine, thiomorpholine, 2,5- 
dia2abicyclo[2.2.1]heptane and 2-aza-5-oxabicyclo[2.2.1]heptane, any of 
which may be substituted, e.g. by halogen, CFs, methyl, hydroxymethyl, 
5 methoxymethyl or hydroxy. 

Each R^^ independently represents H or R^^, or two R^^ groups 
together with the nitrogen to which they are mutually attached complete a 
mono- or bicyclic heterocyclic ring system of 5-10 ring atoms selected from 
C, N, O and S, said ring system optionally having an additional aryl or 

10 heteroaryl ring fused thereto, said heterocyclic system and/or additional 
fused ring bearing 0-3 substituents independently selected from halogen, 
NO2, CN, R12, -ORii, -SRii, -SO2R12, -CORii, -C02Ri\ -CON(Rii)2, 
-OCORi2^ -N(Rii)2 and -NRi^CORi^. Examples of heterocyclic ring systems 
represented by -N(R^^)2 include pyrrolidine, piperidine, piperazine, 

15 morpholine, thiomorphoUne, 2,5-diazabicyclo[2,2,l]heptane, 5,6-dihydro- 
8H-iinidazo[l,2-a]pyrazine and spiro[isobenzofuran-l(3i?),4'-piperidine]. 
Preferably, the heterocyclic ring system bears at most one substituent. 
Preferred substituents are halogen and R^^ groups, in particular alkyl, 
CF3, phenoxyalkyl and phenyl, wherein the phenyl groups optionally bear 

20 up to 2 substituents selected from halogen (especially chlorine or fluorine), 
Ci-ealkyl and Ci-ealkoxy. 

R4 very aptly represents halogen (especially chlorine, bromine or 
fluorine), nitro, CN, phenyl, substituted phenyl (such as 
3,5-bis(trifluoromethyl)phenyl, o-anisyl, 2-fluorophenyl, 3-fluorophenyl 

25 and 4-fluorophenyl), heteroaryl (such as 5-phenyl-l,2,4-oxadiazol-3-yl, 5- 

pyridyl-l,2,4-oxadiazol-3-yl, 3-thienyl, 2-thienyl, 2-benzofuryl, 2-pyridyl, 4- 
pyridyl, 3-pyridyl and 6-methoxy-3-pyridyl), amino represented by -N(R9)2, 
amido represented by -NR^COR^o^ carbamate represented by -NR9C02R^°, 
alkoxy, Eiryloxy or heteroaryloxy represented by — OR^^, optionally 

30 substituted alkenyl, including -CH=CHCH2N(Ri6)2 C6-ioarylC2-6alkenyl 
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and heteroarylC2-6alkenyl, substituted acetamido represented by 
-NHCOCH2(NRi6)2^ and substituted methyl represented by -CH2OR9. 

Preferred amino gi'oups represented by include N(R9)2 wherein 
the two R9 groups complete a piperidine or piperazine ring which is 
5 optionally substituted in the 4-position by Ar, and NHRio wherein Ri^> is 
selected from Ce-ioarylCi-ealkyl (especially benzyl or substituted benzyl), 
heteroarylCi-ealkyl, and Ci^ealkyl which is substituted by OR^^ or N(Rii)2 
(especially ethyl which is substituted by OAr or N(Ri2)2 wherein the R12 
groups complete a heterocyclic ring). 
10 Typical examples of amino groups represented by R^ include NH2, 

(3-pyridylmethyl)ainino, 4-phenoxybenzylamino, 4-benzyloxybenzylamino, 

2- methoxybenzylamino, 3-methoxybenzylamino, 4-methoxybenzylamino, 
3,3-dimethylbutylamino, (cyclohexylmethyl)amino, 3-methylbutylamino, 
(4-pyridylmethyl)aniino, 2-benzyloxyethylamino, 2-phenylpropylamino, 

15 (2,3-dihydrobenzo [l,4]dioxin-6-ylmethyl)amino, 4-t-butylbenzylamino, 
S-phenylbutylamino, 4-isopropoxybenzylanDdno, (benzofuran-2- 
ylmethyDamino, 3-phenylpropylamino, 4-n.-pentylbenzylamino, 
4-methanesulphonylbenzylamino, 3-(4-f-butylphenoxy)benzylamino, 

3- (4-methoxyphenoxy)benzylamino, 3-trifluoromethoxybenzylamino, 
20 4-cyanobenzylamino, 3-fluorobenzylamino, 4-fluorobenzylamino, 

3-chlorobenzylamino, 3-trifluoromethylbenzylamino, 

3- (3,4-dichlorophenoxy)benzylamino, 4-(4-^-butylthiazol-2-yl)benzylamino, 

4- (hex-l-ynyl)benzylamino, S-benzyloxybenzylamino and 
4-phenylpiperidin-l-yL 

25 Further examples of amino groups represented by R^ include 2-(4- 

fluorophenoxy)ethylamino, 2-(4-chlorophenoxy)ethylannno, 2-(4- 
fluoroanilino)ethylannno, 2-(4-morpholinyl)ethylamino, 4'-(4- 
fluorophenyl)piperazin-l-yl, 4-(2-methoxyphenyl)piperazin-l-yl and 4- 
(pyridin-2-yl)piperazin-l-yl. 

30 Typical examples of amido groups represented by R^ include 

benzamido, phenylacetamido, 3,5-difluorophenylacetamido, 4- 
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fluorobenzamido, acetamido, propionamido, butyramido, pentanamido, 
hexanamido, isobutyramido, S-methylbutjnramido, 2-methylbutyrainido, 2- 
methylpentanamido, S-methylpentanaimdo, 4-methylpentanainido, 2,2- 
dimethylbutyramido, 2-ethylbutyrainido, cyclopentylacetamido, 2,2- 
5 dimethylpent-4-enainido, cyclopropylacetamido, 4-methyloctanamido, 
S^S^S-trimethylhexanamido, 2-methylhexanamido, 2,2- 
dimethylpentanamido, 5-iiiethylhexanamido, 3-phenylpropionamido, 
isonicotinamido, pyridine-2-carboxaimdo and nicotinamido. 

T3rpical examples of carbamate groups represented by include . 

10 phenoxycarbonylamino, 4-chlorophenoxycarbonylamino, 
methoxycarbonylamino, benzyloxycarbonylamino, 
isobutoxycarbonylamino, allyloxycarbonylamino, 
4-methylplienoxycarbonylamino, 4-bromophenoxycarbonylamino, 
4-fluorophenoxycarbonyIamino, 4-methox3^henoxycarbonylamino and 

15 2,2-dimethylpropoxycarbonylamino. 

When represents an alko^, aryloxy or heteroaryloxy group 
-ORio^ RIO preferably represents Ce-ioaiylCi^altyl (such as benzyl, 
chlorobenzyl, fluorobenzyl and methoxybenzyl), heteroarylCi-ealkyl (such 
as pyridylmethyl), Ci-6alkyl (such as methyl), heterocyclyl (such as l-^- 

20 butoxycarbonylpiperidin-4-yl), heteroaryl (such as pyridin-4-yl), or Ci, 

ealkyl which is substituted by -OR^^, -CON(R^i)2 or -N(Rii)2, especially an 
ethyl group substituted by — OAr. Particularly preferred alko^gr groups 
represented by R^ include phenoxyethoxy, 4-chlorophenoxyethoxy and 4- 
fluorophenoxyetho3cy. Further preferred alkoxy groups represented by R^ 

25 include methoxy substituted with -CON(R^2)2 and ethoxy or propoxy 
substituted with -N(R^)2, in particular 2-(morpholin-4-yl)etho:^, 2-(2- 
methylpyrrolidin-l-yl)ethoxy, 2-(2-hydroxymethyl)p3m:olidin-l-ylethoxy, 2- 
(2-methoxymethyl)p3rrroUdin-l-ylethoxy, 2-(3-hydroxypyrrolidin-l- 
yl)ethoxy, 2-(2-aza-5-oxa-[2.2.1]bicyclohept-2-yl)ethoxy, 2-(piperidin-l- 

30 yDethoxy, 2-(4-hydroxypiperidin-l-yl)ethoxy and 2-(2-methylpiperidin-l- 
yDethoxy and 3-(morphohn-4-yl)propoxy. 
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Typical examples of C6-ioarylC2-6alkenyl groups represented by R'* 
include 4-phenylbut-l-enyl, stjnryl, 4-methoxystyTyl, 4-fluorostyryl, 
4-chlorostyTyl and 4-bromostyryl. 

Tjrpical examples of heteroarylC2-6alkenyl groups represented by 
5 include 3-(imidazol-l-yl)propenyl and 3-(l,2,4-triazol-l-yl)propenyL 
Typical examples of alkenyl and substituted alkenyl groups 
represented by include, vinyl, cyanovinyl, 3-(N,N-dimethylamino)prop- 
1-enyl, 3-hydroxyprop-l-enyl, methoxycarbonylethenyl and 
benzoylethenyl. 

A special class of alkenyl groups represented by R^ have the formula 
~CH=CHCH2N(Ri6)2. Typical examples include 3-(N, N- 
dimethylamino)propenyl, 3-(piperidin-l-yl)propenyl, 3-(morpholin-'4- 
yDpropenyl and the corresponding N-oxide, 3-(4-methypipera2in-l- 
yDpropenyl, 3-(4-phenylpiperazin-l-yl)propenyl and 3-(N-2-methoxyethyl- 
N-methylamino)propenyl . 

Typical examples of substituted acetamido groups represented by 
-NHC0CH2(NRi6)2 include 2-(diethylamino)acetamido, 2-(N-benzyl-N- 
methylamino)acetamido, 2-(pyrrolidin-l-yl)acetamido, 2-[4-(4- 
fluorophenyDpipei ^zin-l-yl] acetamido, 2-[5-(4-fluorophenyl)-2,5- 
diazabicyclo[2.2.1]hept-2-yl]acetamido, 2-(4~phenylpiperazin-l- 
yl)acetamido, 2-(piperidin-l-yl)acetamido, 2-(4-methylpiperazin-l- 
yl)acetamido, 2-(morpholin-4-yl)acetarnido, 2-(4-phenylpiperidin-l- 
yl)acetamido, 2- [4-(2-methoxyphenyl)piperidin-l-yl] acetamido, 2-(2- 
phenoxymethylmorpholin-4-yl)acetamido, 2- [(4-phenylmorpholin-2- 
ylmethyl)amino] acetamido, 2-(3-phenyl-5,6-dihydro-8H- 
imidazo[l,2-a]pyrazin-7-yl)acetamido and 2-[4-(2- 
methoxyphenyDpiperazin-l-yl] acetamido . 

Typical examples of substituted acetamido groups represented by 
-NHCOCH2OR10 include 2-methoxy acetamido, 2-phenoxyacetamido, and 
the corresponding 2-, 3- and 4-fluorophenoxy derivatives and 2-, 3- and 4- 
chlorophenoxy derivatives. 
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Typical examples of substituted methyl groups represented by 
-CHaOR^ include hydroxsmiethyl, phenoxymethyl, 2-, 3- and 4- 
chlorophenoxymethyl, 2-, 3- and 4-fluorophenoxymethyl, 2-, 3- and 4- 
methoxj^henoxymethyl, 4-trifluoromethylphenoxymethyl, 4-t- 
5 butylphenoxymethyl, 4-[l,2,4]triazol-l-ylpheno2r5maethyl, quinolin-5- 

yloxymethyl, 4-trifluoromethoxyphenoxymethyl and 4-(4-acetylpiperazin- 
l-yl)plienoxymethyl. 

A subclass of the compounds of formula I is defined by formula II: 




II 



wherein: 
w is 1 or 2; " 

Ai represents -CHaCXY-, -CH2CH2CH2CH2-, -CH2CH=CHCH2- or 
-CH2CXYCH2-; and 
15 X, Y, Ri, R2 and R^ have the same meanings as before. 

In a subset of the compoxmds of formula II, A^ represents 
-CH2CH2CH2-, -CH2CH2CH2CH2-, -CH2CH=CHCH2- or .CH2CXYCH2-. 

In preferred compounds of formula II, w is 1; R^ and R2 are both H; 
Y is H or together with X represents =0, =N-ORii or =CH2; and X is 
20 selected firom H, Ci-ealkyl, -CO2R9, -OCORio, -OCO2R10, -OSO2R9, and 

-CON(R9)2, or together with Y represents =0, =N-ORii or =CH2, where R9 
and Ri^ have the same meaning as before. 

Examples of compotmds within this subclass include: 
endO'N-hicyclo [4.2. 1] non-3-en-9-yl-4-methyl-benzenesulfonamide; 
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e/zdo-iV^-bicyclo[4.2.1]non-3-en-9-yl-4-fluoro-benzenesulfona^ 

endo-iNr-bicyclo[4.2.1]non-3-en-9-yl-benzenesulfonaiiiide; 

e7zdIo-thiophene-2-sulfonic acid bicyclo[4.2.1]non-3-en-9-ylamide; 

e/xdo-5-chloro-thiophene-2-sulfomc acid bicyclo[4.2.1]non-3-en-9-ylainide; 

5 e?zd!o-5-chloro-thiophene-2-sulfonic acid bicyclo[4.2.1]non-9-ylaimde; and 

en^do-8-(5-chloro-thiophene-2-sulfonylainino)-bicyclo[3.2A]octane-e7zd^ 
carboxylic acid ethyl ester. 

Further examples of compounds within this sub class include: 
{syn, exo)-7-{ [(5-chlorothien-2-yl)sulfonyll amino}bicyclo [2.2, llhept-2-yl 
10 acetate; 

isyn, exo)-7-{[(5-chlorotMen-2-yl)sulfonyl]amino}bicyclo[2.2.1]hept-2-yl 
2-(methylthio)nicotinate; 

(syn, €Xo)-7-{[(5-cUorothien-2-yl)sulfonyl]amino}bicyclo[2.2.1]hept-2-yl 
3,4-dimethoxybenzoate; 
1 5 (syn, exo)-7-(5-chlorothiophene-2-sulfonylamino)-bicyclo [2.2.1] hept-2-yl 
2-nitrobenzoate; 

(syn, exo)-7-{ [(5-chlorothien-2-yl)sulfonyl] amino}bicyclo [2.2 . l]hept-2-yl 
methyl carbonate; 

(syn, c%o)-7-(5-chlorothiophene-2-sulfonylamino)-bicyclo[2.2.1]hept-2-yl 
20 methanesulfonate; 

(syn, eA:o)-7-(5-chlorothiophene-2-sulfonylamino)-bicyclo[2,2.1]hept-2-yl 
toluene-4-sulfonate; 

(sy 7i)-5-ch.loro-iV^-(2-methylenebicyclo [2.2. llhept-7-yl)thiophene-2- 
sulfonamide; 

25 (syn, e7ic?o)-7-{[(5-chlorothien-2-yl)sulfonyl]an3ino}bicyclo[2.2.1]hept-2-yl 
acetate; 

[9-€7ido] TiV'-(9-methylbicyclo [4.2 , l]non-3-en-9-yl)benzenesulfonam 
[9'^/i<io]-5-chloro-i\r-(9-methylbicyclo [4.2. l]non-3-en-9-yl)thiophene-2- 
sulfonamide; and 
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[9-emio]-A^-(9-allylbicyclo[4.2.1]non-3-en-9-yl)-5-chlorotH 
sulfoixamide. 

Still further compounds within this subclass include: 
5-chloro-thiophene-2-sulfomc acid (3-methylbicyclo[3.2.1]oct-8-yl)-aimde; 
5 e7ido-5-chloro-thiophene-2-sulfonic acid (3-methylene-bicyclo [3.2.1] oct-8- 
yD-amide; 

en<io-5-cliloro-thiophene-2-sulfonic acid (3-oxo-bicyclo[3.2.1]oct-8-yl)-annde; 
e;2c?o-5-chloro-thiophene-2-sulfonic acid (S-methoxjdmino-bicyclo [3.2. l]oct- 
8-yl)-amide; 

10 e/icfo-butane-l-sulfonic acid (3-methylene-bicyclo[3.2.1]oct-8-yl)-amide; 

e7Z£io-N-(3-methylene-bicyclo [3.2. l]oct-8-yl)-benzenesulfonamide; 

en.do-thiophene-2-sulfonic acid (3-methylene-bicyclo [3.2. 1] oct-8-yl)-amide; 

e7zc?o~4-methyl-N-(3-methylene-bicyclo [3 .2. l]oct-8-yl)-benzenesulfonaniide; 

e/ido-4-fluoro-N-(3-methylene-bicyclo[3.2.1]oct-8-yl)-benzenesulfonamide; 
15 en,do-2-fluoro-N-(3-methylene-bicyclo[3.2.1]oct-8-yl)-benzenesulfonamide; 

e7Zcfo-3-fluoro-N-(3--methylene-bicyclo[3.2.1]oct-8-yl)-benzenesulfonamide; 

e7ic?o-4-chloro-N-(3-methylene-bicyclo [3.2.1] oct-8-yl)-benzenesulfonainide; 

e Azdo-4-bromo-N-(3-methylene"bicyclo [3.2.1] oct-8-yl)-benzenesulfonamide ; 

€/z.c2o-5-bromo-thiophene-2-sulfonic acid (3-methylene-bicyclo [S. 2.1] oct-8- 
20 yl)-amide; 

e7icZo-4-iodo-N-(3-methylene-bicyclo[3.2.1]oct-8-yl)-benzenesulfonamide; 
and 

e7id!o-5-chloro-thiophene-2-sulfonic acid (3-benzylidene-bicyclo[3.2.1]oct-8- 
yl)-amide. 

25 A second subclass of the compounds of formula I is defined by 

formula IIA: 
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IIA 

wherein: 

A2 represents -CH2-NR13-CXY-CH2- or 



-CH£-N- 



N 



and w, X, Y, Z^, R^, R^, R^ and R^^ have the same meanings as before. 

In preferred embodiments of formula IIA, R^ and R^ are both H, w is 
1, X and Y are both H or together represent =S, completes an 
10 imidazole ring, and R^^ is c -]ected from H, 2,2,2-trifluoroethyl, benzyl, 
chlorobenzyl, methoxybenzyl, methoxycarbonylbenzyl^ 
methoxycarbonylmethjd, benzoylmethyl and aminocarbonylmethyl. 

Examples of compounds within this subclass include: 




in which X, Y and R^^ are as indicated in the following table: 



X 


Y 


R13 


H 


H 


Benzyl 
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CF3CH2 
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PhCOCH2 
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MeOCOCH2 
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H 


PhCH2CH2 


H 


H 


PhCH2CH2CH2 


H 


H 


H2NCOCH2 


H 


H 


2-dilorobenzyl 


H 


H 


3-chlorobenzyl 


H 


H 


4-chlorobenzyl 


H 


H 


2-inethosybenzyl 


H 


H 


3-methoxybenzyl 


H 


H 


4-methoxyben^l 


H 


H 


3-MeOCOC6H4CH2 


H 


H 


4-MeOCOC6H4CH2 



A third subclass of the compounds of formula I is defined by formula 

III: 
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wherein w, Z, Ri, R2, R3, R^^ R5 and R^ have the same meanings as before. 

In this subclass, w is preferably 1; R^ is preferably H or methyl; R^ 
is preferably H; R^ and R® are preferably H; and Z preferably completes an 
aromatic ring system. 
5 A fom-th subclass of the compounds of formula I is defined by 

formula IIIA: 




wherein: 

10 Bi represents -(CH2)u-NRi3-CXY-(CH2)v-; 

u and V are independently 0 or 1; and 

X, Y, R\ R2, R3, U\ R5, R6 and Ri3 have the same meanings as 
before. 

Preferably, R^ and R^ are both H, R^ and R^ are both H, Z completes 
15 an aromatic ring, X and Y are both H and one of u and v is 0 and the other 
is 1. 

A preferred subclass of the compoimds of formula III is defined by 
formula IV: 
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wherein w, Ri, and R^ have the same meanings as before. 
Examples of compounds within this subclass include: 
5 e^cfo-4-methyl-iV-tricyclo[8.2.1.03>8]trideca-3(8),4,6-trien^l3-yl- 
benzenesulfonamide; 

e7ido-4-fluoro-iV-tricyclo[8:2,1.033]trideca-3(8),4,6-trien-13-yl- 
benzenesulfonamide; 

e7zd:o-4-chloro-i\r-tricyclo [8.2. LO^.s] trideca-3(8),4,6-trien-13-yl- 
10 benzenesulfonamide; 

e7i<io-4-mtro-iV-tricyclo[8.2.1.03'81trideca~3(8),4,6-trien-13-yl- 
benzenesulfonamide; 

e/ido-propane-l-sulfonic acid tricyclo[8.2.1.03»s]trideca-3(8)34,6-trien-13- 
ylamide; 

15 e7ido-4-bromo-JV-tricyclo[8-2.1.03.8]trideca-3(8),4,6-trien-13-yl- 
benzenesulfonamide; 

endo-4-iodo-iNr-tricyclo[8.2.1.03>8]trideca-3(8),4,6-trien-13-yl- 

benzenesulfonamide; 

e/ido-4,5-dibromo-thiophene-2-sulfonic acid tricyclot8.2.1.03»s]trideca- 
20 3(8),4,6-trien-13-ylamide; 

e/ido-3-chloro-4-fluoro-iNr-tricyclo[8.2.1,03>8]trideca-3(8),4,6-trien-13-^^ 
benzenesulfonamide; 

e?zc?o-4-ethyl-iV-tricyclo[8.2.1.03'8]tiideca-3(8),4,6-trien-13-yl- 
benzenesulfonannde; 
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e7^(io-2,3,4,5,6-pentafluoro-iV-tricyclo[8.2A.03'8]trideca-3(8 
benzenesulfonamide; 

e7xrfo-i\r-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-yl-4-^^ 
benzenesulfonamide; 
5 e/ido-2,4-difluoro-iV-tricyclo[8.2.1.03»8]trideca-3(8),^ 
benzenesulfonamide; 

endo-2-chloro-iV-tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-^^ 
benzenesulfonamide; 

e7ido-2,5-dichloro-thiophene-3-sulfonic acid tricyclo[8.2.1.03.s]trideca- 

10 3(8),4,6-trien-13-ylamide; 

C7ido-2,3-dicWoro-iV-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-13-^^^ 
benzenesulfonamide; 

e7icZo-4,5-dichloro-thiophene-"2-sulfonic acid tricyclo[8.2.1.03»8]trideca- 
3(8),4,6-trien-13-ylamide; 
15 e7i(io-2-cyano-JV-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-13-yl- 
benzenesulfonamide; 

endo-thiopliene-2-sulfonic acid tricyclo[8.2.1.02'S]trideca-3(8),4,6-trien-13- 
ylamide; 

e7ido-3-fluoro-iV^-tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-yl- 
20 benzenesulfonamide; 

e/ic?o-5-bromo-thiophene-2-sulfonic acid tricyclo[8.2.1.03.8]trideca-3(8),4,6- 
trien-13-ylamide; 

e7ido-2,6-difluoro-iNr-tricyclo[8.2.1.03»8]trideca-3(8)4,6-trien-l 
benzenesulfonamide; 
25 c7zc?o-4-bromo-5-chloro-thiophene-2-sulfonic acid tricyclo[8.2,1.0^'^]trideca- 
3(8),4,6-trien-13-ylamide; 

e7idro-3-bromO"5-chloro-tliiophene-2-sulfonic acid tricyclo[8.2.1.03.s]trideca- 
3(8),4,6-trien-13-ylamide; 

e7ido-2,3,4-trifluoro-i\r-tricyclo[8.2.1.03.8]trideca-3(8),4,6-t^^^ 
30 benzenesulfonamide; 
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endo-34-dinuoro-JV-tricyclo[8.2.1.03^8]trideca-3(8),4,6 
benzenesulfonamide; 

e7zrfo-4-cyano-iNr-tricyclo[8.2.1.03>8]trideca-3(8),4,6-tri^ 
benzenesulfonamide ; 
5 e7ido-iV-tricyclo[8.2A.03.s]trideca-3(8),4,6-trien-13-yl-benzenesulfo 
e7zdo-2"fluoro-iV^-tricyclo[8.2.1.03'qtrideca-3(8),4,6-tri^ 
benzenesulfonamide; 

en.cZo-p3nridine-2-sulfonic acid tricyclo [8.2.1 .O^'^l trideca-3(8),4,6-trien- 13- 
ylaniide; 

10 encZo-butane-l-sulfonic acid tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13- 

ylamide; 

e7zdo-5-chloro-thiophene-2-sulfonic acid tricyclo [8.2. LO^.s] trideca-3(8),4,6- 
trien-13-ylamide; 

e;z^^o-i\r-(5-fluoro-tricyclo[8.2.1.03^qtrideca-3(8),4,6-tri^^ 
15 benzenesxalfonamide; 

e7ido-5-chloro-thiopliene-2-sulfonic acid (5-fluoro-tricyclo [8.2. 1 .O^^s] trideca- 
3(8),4,6-trien-13-yl)-aniide; 

e7zc£o-5-chloro-tliiophene-2-sulfonic acid (4-fluoro-tricyclo [8.2. l.O^^^ltrideca- 
3(8),4,6-trien-13-yl>ainide; 
20 en.cfo-5-ch:loro-thiophene-2-sulfonic acid (5-cliloro-tricyclo [8.2.1,03'^] trideca- 
3(8),4,6-trien-13-yl)-amide; 

e7zc?o-5-chloro-thiophene-2-sulfonic acid (4-chloro-tricyclo[8.2.1.03»8]trideca- 
3(8),4,6-trien-13-yl)-ainide; 

endo-4-methyl-i\r-tricyclo[8.3.1.03.8]tetradeca-3(8)A6-tiien-^ 
25 benzenesulfonamide; 

e7zcio-thiophene-2-sulfonic acid tricyclo [8.3. 1 .O^.^l tetradeca-3(8),4,6-trien- 
14-ylamide; 

e7icto-iV-(13-methyl-tricyclo[8.2.1.03»81trideca-3(8),4,6-trien-13-yl)- 
benzenesulfonamide; 
30 e7id;o-iV-(5-nitro-tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-yl^ 
benzenesulfonamide; 
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e7i(io-i\^-(4-nitro-tricyclo[8.2.1.03»8]trideca-3(8),4,6-t^^ 
benzenesulfonamide; 

e7ido-iNr-(4-aimno-tricyclo[8.2.1.03'8]trideca-3(8)4,6-^^^ 
benzenesulfonamide ; 
5 eAido-i\r-(5-bromo-tricyclo[8,2.1.03.8]trideca-3(8),4,6-t^^^ 
benzenesulfonamide; 

e/Mio-iNr-(5-phenyl-tricyclo[8,2,l,03.8]trideca-3(8),4,6-te^^ 
benzenesulfonamide ; 

67zdo-iV-(5-thiophen-3-yl-tricyclo[8.2A.03.8]trideca-3(8),4,6-^^^ 
10 benzenesulfonamide; 

e7ic£o-iNr-[5-(2-methoxy-phenyl)-tricyclo[8.2.1.03.8]trideca^^ 
yl] -benzenesulfonanaide; 

endo-iSr-[5-(4-fluoro-phenyl)-tricyclo[8.2.1.03'8]tride 
benzenesulfonamide; 
15 e7zdo-J\r45-(3-fluoro-phenyl)-tricyclo[8.2.1.03>8]trideca-3(8) 
benzenesulfonamide; 

C7ido-i\r-(5'benzofaran-2-yl-tricyclo[8,2.1.03.s]trideca-3(8),4,6-tr^^ 
benzenesulfonamide; 

e/ido-iV^-(5-thiophen-2-yl-tricyclo[8.2.1.03.8]trideca-3(8) 
20 benzenesulfonamide; 

eAido-iV"-[5-(2-fluoro-phenyl)-tricyclo[8.2.1.03»8]tri^ 

benzenesulfonamide; 

endo-iV-(5-pyridin-4-yl-tricyclo[8.2.1.033]trideca-3(8),4,6'trien-l^ 
benzenesulfonamide; 
25 endo-iNr-(5-pyridin-3-yl-tricyclo[8.2.1.03>8]trideca-3^ 
benzenesulfonamide; and 

e7ido-iSr-[5-(6-methoxy-pyridin-3-yl)-tricyclo[8.2.1.03'8]t^^^ 

13-yl]-benzenesulfonamide. 

Further compoamds in accordance with Formula IV are as shown in 
30 the table below. (In all cases, w = 1, = H and is in the p-position 
with respect to the ring junction). 
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R3 


R4 


5-Cl-2-thienyl 




5-Cl-2-thienyl 


CN 


5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 


\— / N-^ 


0 Lnienyi 




o -oi-^-i/iiisxiyi 


/ \ 
0 N — 


5-Cl-2-thienyl 


HoJ>- 


vinyl 


H 


2-ethoxyethyl 


H 


2-ethanethioethyl 


H 


3-chloropropyl 


H 


2,2,2-trifluoroethyl 


H 


cyclopentyl 


H 


2-fiiryl 


H 


2-thiazolyl 


H 


3-thienyl 


H 


2-chloro-5-thiazolyl 


H 


3-pyiidyl 


H 


6-chloro-3-p3rridyl 


H 
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n-pentyl 


H 


3-pyrrolyl 


H 


l-methyl-3-p3rrrolyl 


H 


5-isothiazolyl 


H 



A preferred subclass of the compounds of formula IV is defined by 
formula V: 




wherein R^^ represents -N(R9)2, -NR^CORio or -NR9CO2R10, and R^, R3, R9 
and Rio have the same meanings as before. 

In a subset of the compounds of Formula V, R^ represents H. 
10 Examples of compounds within this subclass include: 

endo-iV'-(5-amino-tricyclo[8.2.1,03.8]trideca-3(8)4,6-trien-13-yl)- 
benzenesulfonamide; 

e7zofo-Ar-(13-benzenesulfonylamino-tricyclo[8.2.1.03»s]trideca-3(8),4,6-trien- 
5 -yl)-ben zamide ; 

15 e7Z(io-Ar-(13-benzenesulfonylamino-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien- 
5-yl)-2-phenyl-acetamide; 

e7zdfo-i\r-(13-benzenesulfonylamino-tricyclo[8.2.1.03'S]trideca-3(8),4,6-trien- 
5-yl)-2-phenoxy-acetamide; 

endo-iNr-(13-benzenesulfonylamino-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien- 
20 5-yl)-2-(3,5-difluoro-phenyl)-acetamide; 



BNSCOCID: <WO_0170677A1_I_> 



wo 01/70677 PCT/GBOl/01154 

39 



e7ido-i\r-(13-benzenesulfonylainino-tricyclo[8.2.1.03'S]tridec 
5 -yl)-4"fluor o-benza m i de ; 

e72^o-i\r-(13-benzenesiilfonylainino-tricyclo[8.2.1-03»8]trM 

5-yl)-acetainide; 

5 e/ido-hexanoic acid (13-benzenesulfonylamiiio-tricyclo[8.2.1.03»8]trideca- 
3(8),4,6-trien-5-yl)-ainide; 

e7x<io-3-inethyl-pentanoic acid (13-benzenesulfonylamino- 

tricyclo[8-2.1.03.8]trideca-3(8),4,6-trien-5-yl)-aimde; 

e7ido-i\r-(13-benzenesulfonylanibio-tricyclo[8.2^ 
10 5-yl)-2-cyclopentyl-acetainide; 

e?ido-4-methyl-octanoic acid (IS-benzenesulfonylamino- 

tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-5-yl)-amide; 

e/ido-S-methyl-hexanoic acid (13-benzenesidfonylamino- 

tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-5-yl)-ainide; 
1 5 endo-N- ( 13-benzenesulfonylainino-tricyclo [8.2. 1 .O^.s] trideca-3(8),4,6-trien- 

5-yl)-2-inethoxy-acetaniide; 

e7zdo-iV^-(13-benzenesulfonylamino-tricyclo[8.2.1.03'S]trideca-3(8),4,6-^^ 
5-yl)-3-phenyl-propionamide; 

e7zdo-pyTidine-2-carboxylic acid (IS-benzenesxilfonylamino- 
20 tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-5-yl)-ainide; 

endo-N' [13-(5-chloro-thiophene-2-sulfonylainino)-tricyclo [8.2. 1.03.8]trideca- 
3(8),4,6-trien-5-yl]-2-phenoxy-acetamide; 

en<io-(l S-benzenesulfonylamino-tricyclo [8.2.1. 0^.8] trideca-3(8),4,6-trien-5- 
yl)-carbamic acid phenyl ester; 
25 e7ic?o-(13-benzenesiilfonylainino-tricyclo[8.2.1.0^»8]trideca-3(8),4^ 
yD-carbamic acid benzyl ester; 

e/ido-dS-benzenesulfonylamino-tricyclo [8 .2 . 1 . O^'S] trideca-3(8),4,6-trien-5- 
yl)-carbamic acid isobutyl ester; 

emio-(13-benzenesulfonylamino-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-5- 
30 yl)-carbamic acid p-tolyl ester; 
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e7icZo-(13-benzenesulfonylaimno-tricyclo[8.2.1.03»s]tiide 
yl)-carbaimc acid 4-fluoro-phenyl ester; 

e7zc?o-(13-benzenesulfonylairdno-tricyclo [8.2. 1.03.8] tri^ 
yl)-carbaimc acid 4-inethoxy-phenyl ester; 

5 endo-(13-benzenesulfonylaimno-tricyclo[8.2.1,033]trideca-3(8),4,6-trien^ 
yD-carbamic acid 2,2-diinethyl-propyl ester; 
€7ido-iV-{5-[(pyridin-3-ylmethyl)-aimno]-tricyclo[8.2.1.03'8]tr^ 
trien-13-yl}-benzenesulfonamide; 

e7ZC?o-iSr-[5-(4-phenoxy-benzylainino)-tricyclo[8.2.1.033]trideca-3(8),^ 
10 trien-13-yl]-benzenesulfonainide; 

endO'N' [5-(4-benzyloxy-benzylamino)-tricyclo [8.2. l.O^.s] trideca-3(8),4,6- 
trien-13-yl] -benzenesulfonamide; 

e7icio-iV-[5-(3-methoxy-benzylaixiino)-tricyclo[8.2.1.03»8]trideca-3(8),4,6- 
trien-13-yl] -benzenesulfonamide; 
15 e7ido-iV-[5-(4-methoxy-benzylainino)-tricyclo[8.2.1.03.8]t^ 

trien-13-yl] -benzenesulfonamide; 

endo-N- [5-(cyclohexyhnethyl-amino)-tricyclo [8,2. l.O^'S] trideca-3(8),4,6- 
trien-13-yl]-benzenesulfonamide; 

e7zrfo-iV-[5-(3-methyl-butylaniino)-tricyclo[8.2.1.0-»8]tride^^^ 
20 13-yl]-benzenesulfonamide; 

endo'N-^{5' [(2,3-dihydro-benzo [1,4] dioxin-6-ylmethyl)-amino] - 
tricyclo[8.2,1.03'8]trideca-3(8),4,6-trien-13-yl}-benzenesulfonamide; 

e7ido-iV45-(4-tert-butyl-benzylamino)-tricyclo[8.2.1.033]trideca-3(8),4,6- 
trien- 13-yl] -benzenesulfonamide ; 

25 e7ido-iNr-[5-(3"phenyl-butylamino)-tricyclo[8.2.1.03.8]trideca-3(8),4,6-t^^ 
13 -yl] -benzenesulfonamide ; 

67zcio-Ar-[5-(4-isopropoxy-benzylamino)-tricyclo[8.2.1.03.8jtrideca-3(8),4,6- 
trien-13-yl] -benzenesulfonamide; 

g7Z(io-iV-{5-[(benzofuran-2-yImethyl)-amino]-tricyclo[8.2,1.03.8]trideca- 
30 3(8),4,6-trien-13-yl}-benzenesulfonamide; 
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e7ido-iV-[5-(3-phenyl-propylaiiiino)-tricyclo[8.2.1.03»8]tri^ 
13-yl] -benzenesulfonamide; 

endo-iNr-[5-(4-pentyl-beiizylamino)-tricyclo[8.2.1.03»8^ 
13-yl]-benzenesulfonainide; 
5 endO'N' [5-(3-trifluororQethoxy-benzylainino)-tricyclo [8.2.1 .03»8]trideca- 
3(8),4,6-trien-13-yl]-benzenesxilfonainide; 
endb-iST- [5-(4-cyano-benzylaiiuno)-tricyclo [8 .2. 1 . O^'S] to 
13-yl]-beii2enesiilfonainide; 

e/i<io-iSr-[5-(3-fluoro-benzylaimno)-tricyclo[8.2.1.03'S]trid^^ 
10 13-yl] -benzenesulfonamide; 

endO'N' [5-(4-fluoro-benzylamino)-tricyclo [8.2. 1 .0^'^] trideca-3(8),4,6-trien- 
13-yl]-benzenesulfonainide; 

e7icZo-i\r-[5-(3-cWoro-benzylamino)-tricyclo[8.2.1.03'^]trideca-3(8),4,6-t^^^ 
13-yl] -benzenesulfonamide; and 
15 endO'N' [5-(3-trifluoromethyl-benzylaniino)-tricyclo[8.2. l.O^'Sjtrideca- 
3(8),4,6-trien-13-yl]-benzenesulfonamide. 

Further examples of compounds in accordance with formula V 
include: 

e7i<io-5-chloro-thiophene-2-sulfonic acid {5-[2-(4-fluoro-phenoxy)- 
20 ethylanuno]-tricyclo[8.2.1.0 3»qtrideca-3(8),4,6-trien-13-yl}-aniide; 
emio-5-chloro-thiophene-2-sulfonic acid {5-[2-(4-chloro-phenbxy)- 
ethylamino]-tricyclo[8.2.1.0 3.8]trideca-3(8),4,6-trien-13-yl}-amide; 
e7zdo-5-chloro-thiophene-2-sulfonic acid {5-[4-(4-fluoro-phenyl)-piperazin-l- 
yl]-tricyclo[8.2.1.0 3'8]trideca-3(8),4,6-trien-13-yl}-amide; 
25 e7Z{io-5-chloro-thiophene-2-sulfonic acid {5-[2-(4-fluoro-phenylamino)- 
ethylamino]'tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-yl}-ainide; 
e7i(io-5-chloro-thiophene-2-sulfonic acid {5-[4-(2-methoxy-phenyl)- 
piperazin-l-yl]-tricyclo[8.2.1.0 3.8]trideca-3(8),4,6-trien-13-yl}-amide; and 
emio-5-chloro-thiophene-2-sulfonic acid [5-(4-pyridin-2-yl-piperazin-l-yl)- 
30 tricyclo [8.2. 1.0 3.8] trideca-3(8),4,6-trien-13-yl] -amide. 
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In preferred compounds in accordance with formula V, represents 
H and R^^ represents N(R9)2 wherein the two R^ groups complete a 
piperidine or piperazine ring which is optionally substituted in the 4- 
position by Ar, or NHR^o wherein Rio is selected from Ce-ioarylCi-ealkyl 
5 (especially benzyl or substituted benzyl), heteroarylCi-salkyl, and Ci-ealkyl 
which is substituted by OR^o or N(Rii)2 (especially ethyl which is 
substituted by OAr or N(Ri2)2 wherein the two R12 groups complete a 
heterocyclic ring). 

Another preferred subclass of the compoxmds of formula IV is 
10 defined by formida VA: 




wherein R^b represents C2-6alkenyl (which is optionally substituted by 

halogen, CN, ORn, -CO2R11, -CORHor -CON(Rii)2), C6-ioarylC2-6alkenyl, 
15 heteroarylC2-6alkenyl, -CH=:CHCH2N(Ri6)2, -ORio, -CH2OR9, 

-NHCOCH2OR10 or -NHCOCH2N(Ri6)2; and 

R^, R^, R^, Ri^>, Rii and R^^have the same meanings as before. 
In particular, R4t> represents -CH=CH2, -CH=CHCN, 

-CH=CH-CH20Rii, -CH=CH-CO-Ar, -CH=CH-C02Rii, -CH=:CHAr, 
20 -CH=CHCH2N(Ri6)2, -OCH2Ar, -OCH2CH2OR12, -OCH2CON(Ri2)2, 

-OCH2CH2N(Ri2)2, -CH2OR9, -NHCOCH2OR10 or -NHCOCH2N(Ri6)2, 

where Ar and Ri2have the same meanings as before. 

Examples of compounds within this subclass include the compounds 

of formula VA wherein Ri is H and R^ and R^^ are as follows: 
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Ph 
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R^ 




5-Cl-2-thieiiyl 




5-Cl-2-thieiiyl 


MeO — ^ ^ ^^^5^5^--^ 


5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-tihienyl 


0 


5-Cl-2-thienyl 


IsfC-.^ 


5-Cl-2-thienyl 





wo 01/70677 PCT/GBOl/01154 

44 







5-Cl-2-thienyl 


HOCH2- 


Ph 


HOCH2- 


Ph 




Ph 


/=\ c\ 


Ph 




Ph 




Ph 




Ph 


CF3— <(3~^^ 
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Ph 
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Ph 




Ph 


CF30-<Q^0^ 


Ph 
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5-Cl-2-thienyi 


^ H 


5-Cl-2-thieiiyl 




5-Cl-2-thienyl 




5-Cl-2-tliieiiyl 


0 


5-C1.2-thienyl 


0 


5-Cl-2-thieiiyl 


^ J./ 

Me-N N-^ N 
H 


5-Cl-2-tiiienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thieiiyl 


0^ 9 


5-Cl-2-thienyl 




5-Cl-2.tiiienyl 




5-Cl-2-thienyi 




5-Cl-2-thienyl 


Me' ^ 


5-Cl-2-tiiienyl 


O 

OMe^ n ^ 



BNSDCXID: <WO_0170677A1_L> 



wo 01/70677 PCT/GBOl/01 154 

46 



Further suitable compounds in accordance with formula VA are 
those in which is H and and R^^ are as follows: 

5 



R3 


R4b 


5-Cl-2-thienvl 


o 


5-Cl-2-thienyl 


H 


5-Cl-2-thienyl 




5-Cl-2-thienyl 




3-pyridyl 


PhCH20- 


2-Cl-5-thiazolyl 


PhCHzO- 


2-thienyl 




4-fluorophenyl 




4-chlorophenyl 




4-nitrophenyl 




4-methoxyphenyl 





BNSDOCID: <WO_0170677A1_I_> 



wo 01/70677 



47 



PCT/GBOl/01154 



n-propyl 




3,5-(bistrifluoromethyl)phenyl 




2-fluorophenyl 




2,4-difluorophenyl 




3-fluorophenyl 




5-Br-2-thienyl 




1-Me- li?-imidazol-4-yl 




1 ,2-di-Me-lH-iinidazol-4-yl 




4-cyanophenyl 




3-pyridyl 




n-butyl 




3-pyridyl 




5-Cl-2-tliienyl 
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5-Cl-2-thienyl 




Me 

N o 


5-Cl-2-thienyl 




/—OH 


5-Cl-2-thienyl 
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r—OMe 


5-Cl-2-thienyl 


^^OMe 

N — o 


5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 


HO 




5-Cl-2-thienyl 


HO— /^~^^^ 


o-L/i-^-tnienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 
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5-Cl-2-thienyl 




5-Cl-2-thienyl 




5-Cl-2-thienyl 


Me— I'^ \ — ^ 


5-Cl-2-thienyl 


Ph— IS^^ \ ^ 


5-Cl-2-thienyl 




3-pyridyl 


q^^ — ^ 


\ / 


\ — ^ 


5-Cl-2-thienyl 


— O ^ 


5-Cl-2-thienyl 


MeOCO^^ ^ 


5-Cl-2-tMenyl 


0^ \ — "^^^^ 



Another subclass of the compounds of formula I is defined by 
formula IIIC: 
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IIIC 

wherein 

V represents CR^ or N; 
W represents CH or N; 
5 a is 0 or 1; 

b is 0 or 1; 
w is 1 or 2; 

and X, Y, Ri, R3 and R^ have the same meanings as before. 

Preferably, b is 0, Ri is H and V and W are not both N. 
10 Examples of compounds within this subclass are as indicated in the 

following table: 



V 


W 


a 


b 


w 


X,Y 


R3 


R4 


CR4 


CH 


1 


1 


1 


H,H 


5-Cl-2-thienyl 


H 


CR4 


CH 


0 


0 


2 


H,H 


5-Cl-2-thienyl 


H 


CR4 


N 


1 


0 


1 


H,H 


5-Cl-2-thienyl 


H 


N 


CH 


1 


0 


1 


H,H 


5-Cl-2-thienyl 




CR4 


CH 


1 


0 


1 


=CH2 


3-pyridyl 


H 


CR4 


CH 


1 


0 


1 


CH3,OH 


S-pjo-idyl 


H 


CR4 


CH 
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0 


1 


=o 


5-Cl-2-thienyl 




CR4 


CH 


1 


0 


1 


=o 


3-pyridyl 




CR4 


CH 


1 


0 


1 


H,OH 


3-pyiidyl 
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CR4 


CH 


1 


0 


1 


H,CH3 


3-pyridyl 




CR4 


CH 


1 


0 


1 


=CH2 


S-pjnridyl 





Preferred compounds in accordance with the invention include those 
of formula IV wherein: 
w is 1; 
5 is H; 

is selected from n-propyl, n-butyl, phenyl, 2-fluorophenyl, 

3- fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 4-chlorophenyl, 
2-thienyl, 5-chloro-2-thienyl, 5-bromo-2-thienyl, 3-pyridyl, 6-chloro-2- 
pyridyl and 5-isothiazolyl; and 

10 is in the P-position with respect to the ring junction and is 

selected from pyridine-2-carboxamido, phenoxyacetamido, 

4- chlorophenoxyacetamido, 2,4-dichlorophenoxyacetamido , 
4-fluorophenoxyacetimido, morpholin-4-ylacetamido, pyrrolidin-1- 
ylacetamido, piperidin-l-ylacetamido, 4-phenylpipera2in-l-ylacetamido, 

15 4-(4-fluorophenyl)piperazin- 1-ylacetamido, 2-(4-fluorophenoxy)ethoxy, 
2-(morpholin-4-yl)ethoxy, 2-(morpholin-4-yl)ethylamino, 

2- (4-fluorophenoxy)ethylanuno, 2-(4-chlorophenoxy)ethylaraino, 

3- (4-fluorophenoxy)propenyl, 3-(imidazol-l-yl)propenyl, 3-(morphoHn-4- 
yl)propenyl, 5-(pyridin-2-yl)-l,2,4-oxadiazol-3-yl, 5-(pyridin-3-yl)-l,2,4- 

20 oxadiazol-3-yl, 5-(p3n'idin-4-yl)-l,2,4-oxadiazol-3-yl, 3-(2-aza-5- 

oxabicyclo [2.2, l]hept-2-yl)propenyl, 2-(2-aza-5-oxabicyclo [2.2.1] hept-2- 
yl)ethoxy, 3-(4-fluoropiperidin-l-yl)propenyl, 2-(4-fluoropiperidin-l- 
yl)ethoxy, 3-(4-trifluoromethylpiperidin-l-yl)propenyl and 2-(4- 
trifluoromethylpiperidin-l-yl)ethoxy; 

25 and the pharmaceutically acceptable salts thereof. 

The compounds of the present invention have an activity as 
inhibitors of y secretase. 
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The invention provides pharmaceutical compositions comprising one 
or more compounds of Formula I or pharmaceutically acceptable salts 
thereof and a pharmaceutically acceptable carrier. Preferably these 
compositions are in unit dosage forms such as tablets, pills, capsules, 
5 powders, granules, sterile parenteral solutions or suspensions, metered 
aerosol or liquid sprays, drops, ampoules, transdermal patches, auto- 
injector devices or suppositories; for oral, parenteral, intranasal, 
sublingual or rectal administration, or for administration by inhalation or 
insufflation. For preparing solid compositions such as tablets, the 
10 principal active ingredient is mixed with a pharmaceutical carrier, e.g. 
conventional tableting ingredients such as corn starch, lactose, sucrose, 
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or 
gums or surfactants such as sorbitan monooleate, polyethylene glycol, and 
other pharmaceutical diluents, e.g. water, to form a solid preformulation 
composition containing a homogeneous mixture of a compound of the 
present invention, or a pharmaceutically acceptable salt thereof When 
referring to these preformulation compositions as homogeneous, it is 
meant that the active ingredient is dispersed evenly throughout the 
composition so that the composition may be readily subdivided into 
equally effective unit dosage forms such as tablets, pills and capsules. 
This solid preformulation composition is then subdivided into unit dosage 
forms of the type described above containing from 0.1 to about 500 mg of 
the active ingredient of the present invention. Ts^pical unit dosage forms 
contain from 1 to 100 mg, for example 1, 2, 5, 10, 25, 50 or 100 mg, of the 
active ingredient. The tablets or pills of the novel composition can be 
coated or otherwise compotmded to provide a dosage form affording the 
advantage of prolonged action. For example, the tablet or pill can 
comprise an inner dosage and an outer dosage component, the latter being 
in the form of an envelope over the former. The two components can be 
separated by an enteric layer which serves to resist disintegration in the 
stomach and permits the inner component to pass intact into the 
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duodenum or to be delayed in release. A variety of materials can be used 
for such enteric layers or coatings, such materials including a number of 
pol3naaeric acids and mixtures of polsrmeric acids with such materials as 
shellac, cetyl alcohol and cellulose acetate. 
5 The present invention also provides a compound of Formula I or a 

pharmaceutically acceptable salt thereof for use in a method of treatment 
of the human body. Preferably the treatment is for a condition associated 
with the deposition of p-amyloid. Preferably the condition is a 
nem'ological disease having associated P-amyloid deposition such as 
10 Alzheimer's disease. 

The present invention further provides the use of a compovmd of 
Formula I or a pharmaceutically acceptable salt thereof in the 
manufactiare of a medicament for treating or preventing Alzheimer's 
disease. 

15 Also disclosed is a method of treatment of a subject suffering from or 

prone to Alzheimer's disease which comprises administering to that 
subject an effective amount of a compound according to Formula I or a 
pharmaceutically acceptable salt thereof. 

The liquid forms in which the novel compositions of the present 

20 invention may be incorporated for administration orally or by injection 
include aqueous solutions, smtably flavoured syrups, aqueous or oil 
suspensions, and flavoured emulsions with edible oils such as cottonseed 
oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar 
pharmaceutical vehicles. Suitable dispersing or suspending agents for 

25 aqueous suspensions include synthetic and natural gums such as 

tragacanth, acacia, alginate, dextran, sodium carboxymethylcellulose, 
methylcellulose, poly(vinylp3?Trolidone) or gelatin. 

For treating or preventing Alzheimer's Disease, a suitable dosage 
level is about 0.01 to 250 mg/kg per day, preferably about 0.01 to 100 

30 mg/kg per day, and especially about 0.01 to 5 mg/kg of body weight per 
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day. The compounds may be administered on a regimen of 1 to 4 times per 
day. In some cases, however, dosage outside these Hmits may be used. 

Compoimds of formula lA in accoi'dance with the invention 
(corresponding to formula I in which Ri and R2 are both H) may be 
prepared by reaction of the amines (VI) with R3S02-Hal, where Hal 
represents halogen (preferably CI) and A, B, X, Y, R3, n and m have the 
same meanings as before: 



10 



15 



SO^Bf 



H 



-N 



-H 



X""(CXY)„ 

(C:xY)„ [ 





lA 



VI 



The reaction is advantageously carried out in an aprotic solvent 
such as dichloromethane in the presence of a base such as p3nridine at 
ambient temperature. 

The amines VI may be prepared by reduction of the oximes VII, 
derived from the ketones VIII: 



HO 




O 



(OXY), ^ 




VII 



vni 



wherein A, B, X, Y, n and m have the same meanings as before. 
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The reduction of VII to VI may be effected by conventional means, 
such as hydrogenation in a solvent such as acetic acid in the presence of a 
catalyst such as Pt02, or reaction with sodium cyanoborohydride in 
ethanolic solution. Conversion of the ketones VIII to the oximes VTI is 
5 readily achieved by condensation of the ketones with hydroxylamine 

hydrochloride in refluxing ethanoUc solution in the presence of a mild base 
such as sodium acetate. 

Compoxmds of formula IB in accordance with the invention 
(corresponding to formula I in which is an alkyl group and is H) may 
10 be prepared by reaction of the sulphonylimine IX with RLi: 




wherein R represents Ci-4alkyl, and A, B, X, Y, R^, n and m have the same 
15 meanings as before. The reaction is advantageously carried out at reduced 

temperature in a hydrocarbon solvent, with quenching by aqueous acid. "^"^ 
The sulphonylimines IX aire obtained by condensation of the ketones 

VIII with a sulphonamide R3SO2NH2, where R^ has the same meaning as 

before. The condensation may be effected by refluxing the reagents in 
20 toluene in the presence of an acid catalyst with azeotropic removal of 

water. 

Compoimds of formula I in which R^ is other than H may be 
obtained by appropriate transformations of the compounds of formulae lA, 
IB and ID, for example by N-alkylation or N-acylation using standard 
25 methods. Alternatively, the primary amines VI may be converted to 



BNSOOCID: <WO_0170677A1_L> 



wo 01/70677 



56 



PCT/GBOl/01154 



secondary amines by N-alkylation or N-arylation using standard methods, 
prior to reaction with R3S02-Hal. 

The ketones VIII, sulphonyl halides Il3S02-Hal and sulphonamides 
R3SO2NH2 are commercially available or accessible by the application of 
5 known synthetic methods to conunercially available materials. For 

example, a convenient route to ketones VIIIA, sjnithetic precursors of the 
compounds of formula IV, is illustrated in the following scheme: 




VIIA 

10 

wherein w and have the same meanings as before. 

The dibromide X reacts exothermically with the enamine XI in 
acetonitrile solution to form the salt XII, which may be hydrolysed in 
aqueous acid to form the ketone VIIIA, which may be converted to the 

15 oxime VILA in the manner described previously. Alternatively, the salt 
XII may be reacted directly with hydroxylamine hydrochloride under 
similar conditions to provide oxime VIIA. Although the above illustration 
is with regard to monosubstituted benzo-fused derivatives, the process 
may readily be adapted to provide ketones of formula VIII in which A 

20 comprises a different fused ring system. 
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Individual compounds in accordance with formula I may be 
converted to different compounds in accordance with formxila I by 
application of known synthetic techniques. Alternatively, such 
transformations may be carried out on the precursors of the compounds of 
5 formula I. For example, a compound in which A or B comprises an olefinic 
double bond may be converted to the corresponding alkane derivative by 
catalytic hydrogenation. Similarly, an exocyclic olefinic double bond may 
be converted to an oxo substituent by ozonolysis. Alternatively, an oxo 
substituent on A or B may be converted to an exocyclic olefin by means of 
10 a Wittig reaction, or an oxo substituent may be converted to a thioxo 
substituent by treatment with Lawesson*s reagent. 

Compounds of formula I wherein A or B comprises a -CH2-NR^3. 
moiety may be prepared from the corresponding compounds comprising a 
-CO- moiety as illustrated in the scheme below: 

15 




xvni 



Treatment of ketone XV with hydroxylamine-O-sulfonic acid in refluxing 
formic acid yields the lactam XVI, which may be reduced to the amine 
20 XVII by reaction with aluminium hydride in refluxing THF. If desired, N- 
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alkylation may be carried out by standard methods to provide XVIII where 
Ri3a is R13 which is other than H and Ri3 has the same meaning as before. 

Likewise, compounds of formula I or their precursors comprising 
aryl or heteroaryl groups may have substituents attached thereto by 
5 conventional synthetic means, and said substituents may be converted to 
other substituents by known techniques. 

As an illustration of this principle, compounds of formula IV in 
which is H may be nitrated under standard conditions (such as reaction 
with sodium nitrate in trifluoroacetic acid) to provide the nitro derivatives 

10 (rv, = NO2). Generally, a mixture of positional isomers is obtained, 
from which the individual isomers may be separated by conventional 
techniques of chromatography or fractional crystallisation. The nitro 
derivatives may be reduced to the corresponding anilines (IV, = NH2) by 
conventional methods, such as reaction with tin in hydrochloric acid. The 

15 anilines may be converted to the corresponding diazonium salts (e.g. by 
treatment with sodium nitrite and hydrochloric acid) and thence to a 
variety of derivatives by displacement of the diazonium group. Examples 
of substituents R4 mtroducible by this route include F, CI, Br, I, OH, CN 
and SH. A phenol group introduced by this process may be alkylated by 

20 standard procedures, for example by reaction with an alkyl halide (such as 
a phenoxyethyl bromide) in the presence of a base such as potassium 
carbonate. Such a reaction may be carried out at about 120 ""C in DMF. 
An alternative alkylation method is a Mitsunobu reaction with an alcohol 
in the presence of diethyl azodicarboxylate and triphenylphosphine. 

25 Alternatively, the anilines IV (R^ = NH2) may be reacted with 

RiocO-Hal, RioQCO-Hal or Ri0SO2-Hal to form the corresponding amides 
(R4 = -NHCORio), carbamates (R* = -NHCO2R10) or sulphonamides (R4 = 
-NHSO2R10) respectively, where Hal and Rio have the same meanings as 
before. In another alternative, the anilines may be alkylated, e.g. by 

30 reaction with Ri<>CHO and sodium cyanoborohydride to form IV (R^ = 
-NHCH2Ri^) where R^^ has the same meaning as before. 
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The bromo derivatives IV (R^ = Br) may be subjected to substitution 
by to form secondary or tertiary amines IV (R^ = -NR^R^O), where 

R9 and R^o have the same meanings as before. The reaction may be 
carried out at elevated temperature in a sealed tube in the presence of a 
5 Pd^ catalyst. In the case of secondary amines thus formed (i.e. if R^ is 
hydrogen), subsequent reaction with RioCO-Hal, RiOQCO-Hal or R10SO2- 
Hal provides the corresponding amides, carbamate and sulphonamides 
respectively, where R^^ and Hal have the same meanings as before. 

Alternatively, the bromo derivatives IV (R^ = Br) may react with 

10 boronic acids RioB(OH)2 to form IV (R^ = Rio), where Rio has the same 

meaning as before, the I'eaction taking place in the presence of base and a 
(Ph3P)4Pdo catalyst. 

Compoimds of foi^mula IV (or their precursors) in which R^ is 
alkoxycarbonyl (available by elaboration of the compounds X in which R^ 

15 is alkoxycarbonyl as described above) are particularly useful 

intermediates. Reduction of the alkoxycarbonyl group (e.g. by treatment 
with diisobutylaluminium hydride [DIBAL-H]) provides the corresponding 
benzyl alcohol (R^ = -CH2OH), which may be converted to the tosylate, ^ 
mesylate or similar, or to the corresponding bromide, and subjected to 

20 nucleophilic displacement by an amine or ArO' where Ar has the same 
meaning as before, especially by a phenoxide. Alternatively, the benzyl 
alcohol may be oxidised to the corresponding aldehyde (R^ = -CHO) (e.g. by 
treatment with pyridinium dichromate at room temperature in 
dichloromethane), and coupled with a variety of yUdes to form olefinic 

25 derivatives, including propenoic acid derivatives (R^ = -CH=:CHC02R 
where R is alkyl such as methyl or ethyl). Reduction of the propenoic 
esters (e.g. by treatment with DIBAL-H) provides the corresponding allyl 
alcohols (R^ = -CH=CHCH20H which may be elaborated in the same way 
as the benzyl alcohols discussed above. In partictdar, the alcohol may be 

30 converted to the corresponding bromide (R^ = -CH=CHCH2Br) by 
treatment with phosphorus tribromide in dichloromethane at low 
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temperature (e.g. -20°C), and the bromine atom may be displaced by a 
variety of nucleophiles, in particular the amines NH(Ri6)2 such as 
morpholine, piperidine and pyrrolidine, thereby providing the 
corresponding compoimds in which is -CH=CHCH2N(Ri6)2 where R^^ 
5 has the same meaning as before. The displacement is t3?pically carried out 
at about 80°C in DMF in the presence of potassium carbonate. 

The above mentioned aldehydes (R^ = -CHO) may also be reacted 
with hydroxylamine hydrochloride in refluxing formic acid to provide the 
corresponding nitriles (R4 = -CN), which in turn may be reacted with 

10 hydroxylamine hydrochloride and triethylamine in refluxing ethanol to 
provided the corresponding N-hydroxycarboximidamides (R^ = 
-C(NH2)=N0H), which may be condensed with aryl or heteroaryl 
carboxylic acids to yield the corresponding compounds in which R^ is 
5-aryl- or 5-heteroaryl-l,2,4-oxadiazol-3-yl. 

15 It will also be appreciated that where more than one isomer can be 

obtained fi^om a reaction then the resulting mixture of isomers can be 
separated by conventional means. 

Where the above-described process for the preparation of the 
compounds according to the invention gives rise to mixtures of 

20 stereoisomers, these isomers may be separated by conventional techniques 
such as prepgtrative chromatography. The novel compounds may be 
prepared in racemic form, or individual enantiomers may be prepared 
either by enantiospecific synthesis or by resolution. The novel compounds 
may, for example, be resolved into their component enantiomers by 

25 standard techniques such as preparative HPLC, or the formation of 

diastereomeric pairs by salt formation with an optically active acid, such 
as (-)-di-p-toluoyl-d-tartaric acid and/or (+ )-di-p-toluoyl-l-tartaric acid, 
followed by fi^actional crystallization and regeneration of the free base. 
The novel compounds may also be resolved by formation of diastereomeric 

30 esters or amides, followed by chromatographic separation and removal of 
the chiral auxiliary. 
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During any of the above synthetic sequences it may be necessary 
and/or desirable to protect sensitive or reactive groups on any of the 
molecules concerned. This may be achieved by means of conventional 
protecting groups, such as those described in Protective Groups in Organic 
5 Chemistry, ed. J.F.W, McOmie, Plenum Press, 1973; and T.W. Greene & 
P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons, 
1991. The protecting groups may be removed at a convenient subsequent 
stage using methods known from the art. 

A typical assay which can be used to determine the level of activity 
10 of compounds of the present invention is as follows: 

(1) Mouse nem'oblastoma neuro 2a cells expressing human app695 are 
cultured at 50-70% confluency in the presence of sterile lOmM sodium 
but3n:-ate. 

(2) Cells are placed in 96-well plates at 30,000/well/100(jiL in minimal 
15 essential medium (MEM) (phenol red-free) + 10% foetal bovine serum 

(FBS), 50mM HEPES buffer (pH7.3), 1% glutamine, 0.2mg/ml G418 
antibiotic, lOmM sodium butyrate. 

(3) Make dilutions of the compoimd plate. Dilute stock solution to 5.5% 
DMSO/llOjmM compound. Mix compounds vigorously and store at 4°C 

20 until use. 

(4) Add lOfiL compoxmd/well. Mix plate briefly and leave for 18h in 
37°C incubator. 

(5) Remove 90|JiL of culture supernatant and dilute 1:1 with ice-cold 
25mM HEPES (pH.3), 0.1% BSA, l.OmM EDTA (+ broad spectrum 

25 protease inhibitor cocktail; pre-aliquotted into a 96-well plate). Mix and 
keep on ice or freeze at -80°C. 

(6) Add back IOOmL of warm MEM + 10% FBS, 50mM HEPES (pH7.3), 
1% glutamine, 0.2mg/ml G418, lOmM sodium butyi^ate to each well, and 
return plate to 37*^C incubator, 

30 (7) Prepare reagents necessary to determine amyloid peptide levels, for 
example by ELISA assay. 
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(8) To determine if compounds are cytotoxic, cell viability following 
compound administration is assessed by the use of redox dye reduction. A 
typical example is a combination of redox dye MTS (Promega) and the 
electron coupling reagent PES. This mixture is made up according to the 

5 manufacturer's instructions and left at room temperature. 

(9) Quantitate amyloid beta 40 and 42 peptides using an appropriate 
volume of diluted cxilture medium by standard ELISA techniques. 

(10) Add 15iLxL/weU MTS/PES solution to the cells; mix and leave at 
37"^C. 

10 (11) Read plate when the absorbance values are approximately 1.0 (mix 
briefly before reading to disperse the reduced formazan product). 

Alternative assays are described in Biochemistry, 2000, 39(30), 
8698-8704. 

The Examples of the present invention all had an ED50 of less than 
15 lOjiM, preferably less than l\xM and most preferably less than lOOnM in 
at least one of the above assays. 
Nomenclature. 

Many of the compounds of formula I, and in particular those in 
which A comprises a fused aryl or heteroaryl ring, may be named 
20 according to two or more different protocols which are equally valid. Thus, 
for example, a compound of formula V may treated as a sxolphonamide 
derived from a 5-substituted €7ic?o-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien- 
13-yl£anine: 



25 




or as a sulphonamide derived from a 2-substituted ll-e7i<io-5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]annulen-ll-amine: 
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In both cases, "endo" refers to the configuration of the sulphonanaido group 
5 i-elative to the ring to which the benzene ring is fused. 
Such systems are used interchangeably herein. 

The following examples illustrate the present invention. 
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EXAMPLES 

General Procediires 

All products capable of existing in enantiomeric form were obtained as 
racemic mixtm^es unless otherwise stated. 
5 Where stated, purification by mass-directed preparative HPLC refers to 
preparative reversed phase HPLC using a Platform LCZ mass 
spectrometer running imder MassLynx 3.3 / FractionLynx control 
[Micromass, UK] to trigger fraction collection when a compound of the 
molecular weight corresponding to the desired compound was detected. A 
10 generic acetonitrile / water gradient of 20% 100% with a constant 0.1% 
trifluoroacetic acid was used for the preparative HPLC, and the mass 
spectrometer was operated with an APcI probe in positive and negative 
ionization mode. Solvent was removed from the resulting purified samples 
by lyophilization. 

15 All examples were analyzed by analytical LC-MS utilizing diode array 
detection (210 - 250 nm) and APcI detection (150 -850 amu) using a full 
5% -> 95% MeCN gradient with 0.1% aqueous TFA. 

l-Tricyclo[8.2.1.03,8]trideca-3(8)4,6-trien-i3-ylideiie-pyrrolidinmm 
20 bromide 




1,2-Bis-bromomethyl-benzene (66.4 g, 0.25 mol) was added to a mixture of 
1-cyclopent-l-enyl-pyrroHdine (29.4 g, 0.25 mol) and Hunig's base (87 mL, 
0.50 mol) in MeCN (200 mL) with vigorous stirring. An exothermic 
25 reaction ensued, bringing the mixture to reflux. The mixture was refluxed 
for 16 h, cooled, the product was filtered off and washed with MeCN to 
give the pure title compound as a white crystalline solid (48.14 g, 60%). 
NMR (de-DMSO, 360 MHz) 5 7.29 - 7.22 (4 H, m, aromatic), 4.16 - 4.11 (2 
H, m, CH-N+), 4.04 - 3.99 (2 H, m, CH-N-*-), 3.60 (2 H, bs, bridgehead CH), 
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3.05 (4 H, d, benzyUc), 2.17 - 2.05 (4 H, m, N+-C-CH2), 1.92 - 1.88 (2 H, m), 
1.25 - 1.20 (2 H, m). m/z 240 (M+). 

Tricyclo[8.2.1.03.8]trideca-3(8),4,6-trieii-13-one oxime 



l-Tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-ylidene-pyrrolidinium 
bromide (48.14 g, 0.15 mol) was suspended in EtOH (200 mL) and H2O 
(100 mL) and stirred. Hydroxylamine hydrochloride (31.27 g, 0.45 mol) 
was added, resulting in the starting material dissolving. Sodiiun acetate 

10 trihydrate (61.2 g, 0.45 mol) was added to the solution. After a few 
minutes a thick white precipitate formed. The mixture was heated to 
reflux imtil a clear solution was obtained and then allowed to cool to room 
temperatm-e. The product oxime crystalhzed from solution and was 
filtered off, washing with water. The resulting pure oxime was dried to 

15 give 27.18 g (90%) of a pure white crystalline solid. NMR (de-DMSO, 

360 MHz) 5 10.17 (1 H, s, N-OH), 7.19 - 7.12 (4 H, m, aromatic), 3.51 (1 H, 
bt, bridgehead CH), 3.01 - 2.87 (2 H, m, benzyhc), 2.80 (1 H, bt, 
bridgehead CH), 2.77 (2 H, t, J = 14 Hz, benzyUc), 1.68 - 1.63 (2 H, m), 
1.10 - 1.05 (2 H, m). m/z 202 (M+H+). 

20 A similar procedure may be used to sjmthesise oximes from the 
corresponding ketones when they are available. 

e/i.d:o-Tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylanmie 



25 Tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-one oxime (27.18 g, 0.135 mol) 
was dissolved in AcOH (170 mL), PtOa (785 mg) was added, and the 
mixture was hydrogenated in a Parr reactor at 30 psi for 2 h, at which 
point hydrogen uptake had ceased. The mixture was filtered through 
Celite ®, washing with AcOH, and the filtrate was concentrated by 



5 
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lyophilization to give a white solid. The soKd was treated with aqueous 2 
N NaOH (200 mL) and extracted into DCM. The organic extracts were 
dried (MgS04) and concentrated to give the pure product amine (20.1 g, 
80%) [single endo stereoisomer] as a pale yellow oil which crystallized 



5 upon standing. NMR (de-DMSO, 360 MHz) 5 7.08 - 6.99 (4 H, m, 

aromatic), 3.39 (2 H, d, J = 15.0 Hz, benzylic), 3.23 (1 H, t, J 6.1 Hz, CH- 
N), 2,37 (2 H, dd, J = 15.0 & 7.8 Hz, benzylic), 2.15 - 2.09 (2 H, m, 
bridgehead CH), 1.73 (2 H, bs, -NH2), 1.64 ~ 1.53 (2 H, m), 1.03 - 0.94 (2 H, 
m). m/z 188 (M+H+). 



The following derivatives were similsirly prepared by use of a suitably 
substituted o-xylyl dibromide: 

e7irfo-4-Fluoro-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylamine 
e/i(io-5-Fluoro-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylaniine 
15 eAido-4-Chloro-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylaniine 
e7i<io-5-Chloro-tricyclo[8. 2.1. 03.8] trideca-3(8),4,6-trien-13-ylamine 

endIo-Tricyclo[8.3.1.03>8]tetradeca-3(8),4,6-trieii-14-ylamine 



20 This was synthesized in an analogous manner to endo- 

tricyclo [8 . 2 . 1 .03»s] trideca-3(8),4,6-trien-l S-ylamine using 1-cyclohex- 1-enyl- 
pyrrolidine as a starting material, miz 202 (M+H+). 

Example 1. e/td!o-4-Methyl-JV-tricyclo[8.2.1.03>8]trideca-3(8),4,6- 
25 trien-lS-yl-benzeiiesulfonamide 



C7ido-Tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylamine (325 mg, 1.74 
mmol) was dissolved in DCM (10 mL) and treated with pjrridine (300 jiL, 



10 
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3.7 mmol) andp-toluenesulfonyl chloride (497 mg, 2.6 mmol). The mixture 
was stirred for 16 h, 900 mg of polyamine scavenger resin (4.5 mmol/g) 
was added to remove excess sulfonyl chloride and the mixture stirred for 
24 h. The mixture was filtered, concentrated, dissolved in EtOAc (100 mL) 
5 and washed with 2 M aqueous HCl followed by saturated aqueous 

NaHCOs. The solution was concentrated and recrystallized from EtOAc / 
diethyl ether to give the pure product (168 mg) as a white crystalline solid. 
iH NMR (de-DMSO, 400 MHz) 5 7.88 (1 H, d, J = 7.1 Hz, N-H), 7.77 (2 H, 
d, J = 8.2 Hz, tosyl), 7.41 (2 H, d, J = 8.2 Hz, tosyl), 7.03 (4 H, s, aromatic), 
10 3.42 (1 H, dd, J = 7.1 & 6.2 Hz, CH-N), 3.17 ( 2 H, d, J = 15.6 Hz, benzyhc), 
2.40 (3 H, s, tosyl), 2.35 (2 H, dd, J = 15.6 & 7.8 Hz, benzylic), 2.12 (2 H, m, 
bridgehead CH), 1.49 - 1.46 (2 H, m), 0.90 0.87 (2 H, m). miz 342 
(M+H+). 

15 Following the procedure of Example 1, and using the appropriate sulfonyl 
chloride, the following compounds of formula H were prepared. In each 
case, purification was by mass-directed HPLC. 




H 



Example 


R3 


m/z (M+H+) 


2 


4-fluorophenyl 


346 


3 


4-chlorophenyl 


362 


4 


4-nitroplienyl 


373 


5 


n-propyl 


294 


6 


4-bromophenyl 


406 


7 


4-iodophenyl 


454 
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Example 


R3 


/ /T\/r - XT-i-\ 

m/z (M+H+) 


8 


4,5-dibromo-2-thienyl 


490 


9 


3-chloro-4-fluorophenyl 


380 


10 


4-ethylphenyl 


356 


11 


pentafluorophenyl 


418 


12 


4-trifluoromethylplienyl 


396 


13 


2,4-difluorophenyl 


364 


14 


2-chlorophenyl 


362 


15 


2,5-dichloro-3-thienyl 


, 402 


16 


2,3-dichlorophenyl 


396 


17 


4,5-dichloro-2-thienyl 


402 


18 


2-cyanophenyl 


353 


19 


2-tliienyl 


334 


20 


3-fluorophenyl 


346 


21 


5-bromo-2-thienyl 


412 


22 


2,6-difluorophenyl 


364 


23 


4-bromo-5-chloro-2-thienyl 


446 


24 


3-bromo-5-chloro-2-thieiiyl 


446 


25 


2,3,4-trifluorophenyl 


382 


26 


3,4-difluorophenyl 


364 


27 


4-cyanophenyl 


353 


28 


phenyl 


328 


29 


2-fluorophenyl 


346 


30 


2-pyridyl 


329 


31 


n-butyl 


308 


32 


5-chloro-2-thienyl 


368 



Example 33. endo-JV-(5.Fluoro.tricyclo[8.2.1.03.8]trideca-3(8),4,6. 
trien-13-yl)-benzenesxilfonamide 
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The title compound was prepared by an analogous route to Example 1 
using e7icZo-5-fluoro-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylaniine and 
purified by mass-directed preparative BDPLC. miz 346 (M+H+). 

5 Example 34* endo-5-Cliloro-thiopliene-2-siilfonic acid (5-fIuoro- 
tricyclo[8.2.1.033]trideca-3(8),4,6-trieii-13-yl)-amide 
The title compoimd was prepared by an analogous route to Example 1 
using encZo-5-fIuoro-tricyclo[8.2.1.03»s]trideca-3(8),4,6-trien-13-ylamine and 
purified by mass-directed preparative HPLC. mIz 386 (M+H+). 

10 

Example 35. e7tdo-5-Cliloro-tliiopliene-2-siilfonic acid (4-fluoro- 
tricyclo[8.2.1.03^]trideca-3(8),4,6-trien-13-yl).amide 

The title compound was prepared by an analogous route to Example 1 
using e7ido-4-fluoro-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-13-ylannne and 
15 purified by mass-directed preparative HPLC. mIz 386 (M+H+). 

Example 36. endo-5-CliIoro-tliiophene-2-sulfomc acid (5-chloro*- 
tricyclo[8.2.1.033]trideca-3(8),4^6-trien-13-yI).amide 

The title compound was prepared by an analogous route to Example 1 
20 using e^cfo-5-chloro-tricyclo[8.2.1.03>8]trideca-3(8),4,6-trien-13-ylamine and 
purified by mass-directed preparative HPLC. mIz 402 (M+H+). 

Example 37. enc?o-5-Chloro-thiophene-2-siilfonic acid (4-chloro- 
tricyclo[8.2.1.03'8]trideca-3(8),4,6-trieii-13-yl)-amide 

25 The title compoimd was prepared by an analogous route to Example 1 

using e7i<io-4-chloro-tricyclo[8.2.1.03»s]trideca-3(8),4,6-trien-13-ylamine and 
purified by mass-directed preparative HPLC. mIz 402 (M+H+). 

Example 38. enc/o-4-Methyl-iV-tricyclo[8.3.1.03»8]tetradeca-3(8),4,6- 
30 trieii-14-yl-benzenesiilfonamide 



BNSDOCID: <WO_0170677A1 J_> 



wo 01/70677 



PCT/GBOl/01154 



70 



10 



15 



20 



The title compound was prepared by an analogous route to Example 1 
using en<io-tricyclo[8.3.1.03.8]tetradeca-3(8),4,6-trien-14-ylamine and 
purified by mass-directed preparative HPLC. miz 356 (M+H+). 

Example 39. en.c?o-Thiopliene-2-sulfonic acid 

tricyclo[8.3,1.03.8]tetradeca-3(8),4,6-trien-14-ylamide 

The title compound was prepared by an analogous route to Example 1 

using endo-tricyclo[8.3.1.03.8]tetradeca-3(8),4,6-trien-14-ylamine and 

purified by mass-directed preparative HPLC. mIz 348 (M+H+). 

Example 40. endo-Ar.(13-Methyl-tricyclo[8.2.1.03,8]trideca-3(8),4,6- 
trien-13-yl)-benzenesulfoiiamide 



Step 1, Tricvclor8.2,l.03»81trideca-3(8\4-6-trien-l3-one 
l-Tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-ylidene-pyrrolidinium 
bromide (225 mg, 0.70 mmol) was dissolved in water (5 mLr) and 2 M 
aqueous HCl (5 mL) was added. The mixture was heated at reflux for 16 
h, cooled and extracted into DCM. The organic extracts were concentrated 
to give tricyclo[8-2.1.03»8]trideca-3(8),4,6-trien-13-one (130 mg) as a white 
crystalline solid. iH NMR (CDCI3, 360 MHz) 6 7.19 (4 H, s, aromatic), 2.99 
- 2.86 (4 H, m, benzylic), 2.61 - 2.57 (2 H, m, bridgehead H), 1.90 - 1.80 (2 
H, m), 1.33 - 1.26 (2 H, m). 

Step 2. iV-Tricvclor8.2.1.03>8]trideca-3(8).4>6-trien-13-vlidene> 
benzenesulfonamide 

Tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-.13-one (130 mg, 0.70 mmol) and 
benzenesulfonamide (110 ni^, 0.70 mmol) were mixed in toluene (6 mL). 
Amberlyst-15 ion exchange resin (35 mg) was added, and the mixture was 
heated at reflux xmder Dean Stark conditions for 36 h. The mixture was 
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concentrated and the crude sulfonylimine was used directly in the next 
step. 

Step 3. .gyidQ-jV-(13-Methvl-tricvclor8.2.1.03.81trideca-3(8),4,6-trien-13>vD 
benzenesulfonamide 
5 The crude i\r-tricyclo[8.2,l,03»8]trideca-3(8),4,6-trien-13-yUdene- 

benzenesulfonamide above was dissolved in THF (2 mL), cooled to -78 °C, 
and treated dropwise with 1.0 M MeLi in THF / cumene (5.0 mL). The 
mixture was allowed to slowly warm to 20 ^'C, quenched with water (10 
mL) followed by 5 M aqueous HCl (2 mL) and extracted into DCM. The 

10 mixtiire was concentrated and purified by mass-directed preparative 

HPLC to give 10 mg of the pure product. NMR (de-DMSO, 360 MHz) 5 
7.84 (2 H, m, aromatic), 7.58 (1 H, s, N-H), 7.50 (3 H, m, aromatic), 6.98 (4 
H, m, aromatic), 3.32 (2 H, benzylic), 2.39 (2 H, benzylic), 2.21 (2 H, m, 
bridgehead H), 1.52 (2 H, m), 0.91 (3 H, s, Me), 0.90 (2 H, m). m/z 342 

15 (M+H+). 



Example 41. e7i£io-iV-(5.Nitro-tricyclo[8.2.L033]trideca-3(8),4,6- 
trien-13-yl) -benzenesulfonamide and en.do-iV-(4-mtro- 
tricyclo[8.2.1.03»^]trideca-3(8),4,6-trien-13-yl)-benzenesuKonamide 




Soditun nitrate (10.1 g, 118.8 mmol) was added portion wise to a stirred 
solution of€7irfo-i\r-tricyclo[8.2.1.03.s]trideca-3(8),4,6-trien-13-yl- 
benzenesulfonamide (Example 28) (13.0 g, 39.8 mmol) in tiifluoroacetic 
acid (260 mL) with ice-cooling. The cooling was removed 10 minutes after 
25 the addition was complete. The reaction mixture was stirred at rt for 1 h 
and then added to ice. Stirring was continued until the ice had melted. 
The mixtm-e was filtered, the soUd washed with water until the washings 
were neutral and dried under vacuum. The crude product was 
recrystallized fi-om ethanol foiu- times to give pure endo-N-iS-rdtvo- 
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tricyclo [8.2.1. 03»8] trideca-3(8),4,6--trien-13-yl)-benzenesulfonainide (5 . 75g, 
39%) as a yellow solid. iH NMR (CDCI3, 400 MHz) 6 1.02 - 1.11 (m, 2 H), 
1.58 - 1.66 (m, 2 H), 2.33 - 2.40 (m, 2 H), 2.57 - 2.66 (m, 2 H), 3.11 ^ 3.18 
(m, 2 H), 3.60 (m, 1 H) 5.45 (bd, 1 H), 7.17 (d, 1 H, J = 9 Hz) 7.52 - 7.64 (m, 
5 3 H), 7.90 - 7.96 (m, 4 H). miz 373 (M+H+). 

eAido-i\r-(4-Nitro-tricyclo[8.2.1.03'8]trideca-3(8)4,6-t^^ 
benzenesulfonamide was isolated pure from the above recrystallization 
mother liquors by mass-directed preparative HPLC. mIz 373 (M+H+). 



Example 42. enc?o-iV-(5-Amino-tricyclo[8.2.1.03>8]trideca-3(8),4,6- 
trieii-13-yl) -benzenesidf onamide 



A solution of tin (II) chloride (4.86 g, 25.6 mmol) in concentrated 
15 hydrochloric acid (25 mL) was added dropwise to an ice-cooled solution of 
e/ido-i\r-(5-nitro-tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-yl)- 
benzenesulfonamide (Example 41) (2.8 g, 7.5 mmol) in THF (40 mL). The 
reaction mixture was stirred at room temperature for 18 h, cooled in an 
ice-bath and basified carefully with 4N sodium hydroxide solution. The 
20 mixture was then extracted with ethyl acetate. The organic phase was 
washed with brine and concentrated to give an orange oil. The crude 
product was dissolved in the minimum quantity of ethyl acetate and 
diluted with diethyl ether. 2M HCl in ether (5.6 mL, 11.2 mmoles) was 
added with stirring. The mixture was filtered and the soHd washed with 
25 ethyl acetate and then diethyl ether. The solid was dispersed between 
DCM and 1 N NaOH solution and mixed thoroughly. The organic phase 



was separated, dried over sodium sulphate and evaporated to give the title 
compound as a yellow solid (2.4 g, 93%). ^H NMR (CDCI3, 400 MHz) 6 1.13 
- 1.19 (m, 2 H), 1.50 - 1.58 (m, 2 H), 2.15 - 2.25 (m, 2 H), 2.30 - 2.40 (m, 2 



10 
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H), 2.82 - 2.92 (m, 2 H), 3.66 (m, 1 H), 5.04 (bd, 1 H), 6.38-6.42 (m, 2 H), 
6.79 (d, 1 H, J = 9 Hz), 7.50 - 7.61 (m, 3 H), 7.91 - 7.94 (m, 2H).m/z 343 
(M+H+). 

5 Example 43. e7t<foTAr-(4-Ainiiio-tricyclo[8.2.1.03'8]trideca-3(8),4,6- 
trien-lS-yD-benzenesulfonamide 



The title compound was prepared from the crude mother liquors resulting 
from the recrystallization described in Example 41 using an analogous 

10 route to Example 42. A pure sample was obtained by mass-directed 

preparative HPLC as its TFA salt. NMR (CDCI3, 400 MHz) 8 0.96 - 
1.09 (m, 2 H), 1.43 - 1.56 (m, 2 H), 2.19 - 2.27 (m, 1 H), 2.38 - 2.49 (m, 2 H), 
2.80 - 2.88 (m, 1 H), 2.95-3.10 (m, 2 H), 3.48 - 3.41 (m, 1 H), 6.16 (bd, 1 H), 
6.93 - 7.01 (m, 2 H), 7.10 (bd, 1 H), 7.49-7.53 (m, 2 H), 7.57 - 7.61 (m, 1 H), 

15 7.90 - 7.94 (m, 2 H). m/z 343 (M+H+). 

Example 44. endo-AT-dS-Benzenesulfonylamino- 
tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien.-5-yl)-benzamide 



20 Benzoic acid (5.0 mg, 0.041 mmol) was weighed into a test tube and 

treated with i\r,Ar'-carbonyldiimidazole (4.1 mg, 0.025 mmol) in THF (0.5 
mL). The solution was heated at 70 °C for 2 h, cooled, and a solution of 
eAi<io-i\r-(5-amino-tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-yl)- 
benzenesulfonamide (Example 42) (6.0 mg, 0.0175 mmol) in THF (0.5 mL) 

25 was added. The solution was heated at 70 "C for 16 h, concentrated, and 




Q 
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the crude product purified by mass-directed preparative HPLC. ralz 447 
(M+H+). 

Following the procedure of Example 44, and using the appropriate 
5 carboxylic acid, the following compounds of formula J were prepared. In 
each case, purification was by mass-directed HPLC. 




J 



Example 


R4 


m/z (M+H+) 


45 


PhCH2C0NH- 


461 


46 


PhOCHaCONH- 


477 


47 


F 


497 


48 


F— ^^~"^^>— CONH- 


465 


49 


CH3CONH- 


385 


50 


CH3(CH2)4CONH- 


441 


51 


CH3CH2CH(CH3)CH2CONH- 


441 


52 


cyclopentyl-CH2CONH- 


453 


53 


CH3(CH2)3CH(CH3)(CH2)2CONH- 


483 


54 


(CH3)2CH(CH2)3CONH- 


455 


55 


MeOCHaCONH- 


415 


56 


Ph(CH2)2CONH- 


475 
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Example 


R4 


miz (M+H+) 


57 


/ ]^CONH- 


448 



Example 58. e/tcfo-iV-[13-(5-CUoro-thiophene-2-sulfoiiylainm 
tricyclo[8.2.1.03»^]trideca-3(8),4,6-trien-5-yl]-2-phenoxy-acetaim 
5 The title compound was prepared by an analogous route to Example 44 
and purified by mass-directed preparative HPLC. mlz 517 (M+H+). 

Example 59. e7^</o-(13-Beiizenesiilfoiiylamino- 

tricyclo[8.2,1.03.8]trideca-3(8),4,6-trien-5-yl)-carbamic acid phenyl 
10 ester 




H 



Phenyl chloroformate (10 jaL, 0.08 mmol) was added to a test tube and 
treated with a solution of en<io-iV-(5-anuno-tricyclo[8.2.1.03»8]trideca- 
3(8),4,6-trien-13-yl)-benzenesulfonamide (Example 42) (6.0 mg, 0.0175 
15 mmol) in THE (0.5 mL) followed by pyridine (10 |iL). The solution was 
allowed to stand at 20 ^'C for 16 h, concentrated, and the crude product 
purified by mass-directed preparative HPLC. mlz 463 (M-f-H+). 

Following the procedure of Example 59, and using the appropriate 
20 chloroformate^ the following compounds of formula J were prepared. In 
each case, purification was by mass-directed HPLC. 



Example 


R4 


mlz (M+H+) 


60 


PhCH20C0NH- 


477 


61 


(CH3)2CHCH20CONH- 


443 
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Example 






62 


Me — (^^^~"^>— OCONH- 


477 


63 


F — <^ V-OCONH- 




64 


MeO— OCONH- 


493 


65 


(CH3)3CCH20CONH- 


457 



Example 66. e/irfo-Ar-Bicyclo[4.2.1]non-3-en-9-yl-4-methyl- 
beuzenesxilfonamide 



5 




Step 1. Bicvclor4.2.l1non-3-en-9-one oxime 

Hydrosylamine hydrochloride (1.53 g, 22.0 mmol) and sodium acetate 
(2.99g, 36.4 mmol) were added to a solution of bicyclo[4.2.1]non-3-en-9-one 

10 (Synthesis, 1976, 453) (1.0 g, 7.3 mmol) and the resulting solution warmed 
to reflux overnight. The reaction was then cooled to room temperature 
and the solvent removed under reduced pressure. The residue was 
partitioned between EtOAc (50 mL) and NaOH solution (IN aq 50 mL), 
the organic layer separated, dried over MgS04, filtered and the solvent 

15 removed under reduced pressure to give the title compound (1.02 g, 93%). 
m NMR (CDCI3) 5 1.22-1.63 (2H, m), 1.88-1.95 (2H, m), 1.99-2.09 (3H, m), 
2.45-2.49 (IH, m), 2.88 (IH, m), 3.55 (IH, m), 5.54 (IH, d, J = 2 Hz), m/z 
152 (M+H)+. 

Step 2. gA irfQ-Bicvclof4.2.11non-3-en-9-vlamine 
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NaCNBHa (451 mg, 7.3 nxmol) was added to a solution of bicyclo[4.2.11non- 
3-en-9-one oxime (550 mg, 3.6 mmol) in MeOH (10 mL) at -30°C 
containing methyl orange indicator (20 jJil of 0.1 % solution) followed by 
enough HCl (5N, Aq) to turn the solution pink. As the reaction proceeded 
5 sufficient HCl was added to maintain a pink colour. After two hours the 
reaction was allowed to warm to room temperature and poured onto ice/ 
NaOH (4N, aq), and extracted into EtOAc (30 mL), dried over MgS04, 
filtered and the solvent removed under reduced pressure. The recovered 
hydroxylamine was taken up in AcOH (2 mL) an added to a stirred 

10 suspension of activated Zn dust (4.72 g 72.6 mmol) in AcOH (50 mL). 

After 30 min TLC (2N NHs/MeOH: DCM 5:95) showed complete reduction 
of the hydroxylamine to a more polar product. The solution was filtered 
through Celite® to remove the zinc and the solvent removed under 
reduced pressure. The residue was basified with NaHCOa and extracted 

15 into EtOAc (50 mL), dried over MgS04, filtered and the solvent removed 

under reduced pressure to afford the title product (220 mg 46%). ^H NMR 
(CDCI3) 5 1.33-1.43 (2H, m), 1.48 (2H bs, NH2), 1.78-1.81 (2H, m), 1.82 (2H, 
bd, J = 16 Hz), 2.09-2.32 (4H, m), 3.39 (IH, t, J = 8.0 Hz), 5.48 (2H, d, J = 4 
Hz). /n/z 138 (M+H)+ 

20 Step 3 . endo-iV-Bicvclof4.2.nnon-3-en-9-vl-4-methyl-benzenesulfonamide 
p-Toluenesulphonyl chloride (41.94 mg, 0.22 nunol) was added to a 
solution of e7ido-bicyclo[4.2.1]non-3-en-9-ylamine (157 mg, 0.22 mmol) and 
N-Methyl morphohne (NMM, 48 mJL, 0.44 mmol) in dry DCM (2.0 mL). 
The resulting mixture was stirred for 18 hrs at room temperature, followed 

25 by the addition of polyamine resin (100 mg of 2.46 mmol/g) and stirred for 
a farther 18 h. The reaction was then filtered and the resin washed with 
MeOH (2x5 mL). The filtrates were combined and the solvent removed 
imder reduced pressure. The residue was purified by mass-directed 
preparative HPLC to afford the title compound. ^H NMR (de-DMSO) 6 

30 1.22 (2H, bd, J = 8.0 Hz), 1.62 (2H, m), 1.94 (2H, m), 2.1 (2H, m), 2.29 (IH, 
m, 2.31 (IH, m), 2.39 (3H, s), 3.34 (IH, m), 5,42 (2H, d, J = 4.0 Hz), 7.14 
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(IH, bd, J= 4.0 Hz), 7.39 (2H, d, J = 8.0 Hz), 7.76 (2H, d, J = 8.0 Hz), miz 
292 (M+H)+. 

Example 67. encio-iV-Bicyclo[4.2.1]non-3-en-9-yl-4-fluoro- 

5 benzenesizlfonamide 

The title compound was prepared by an analogous route to Example 66 
and purified by mass-directed preparative HPLC. NMR (de-DMSO) 5 
1.21 (2H, m), 1.6 (2H, m), 1.85 (2H, m), 2.05 (2H, m), 2.20 (2H, m), 3.40 
(IH, dd, J = 8.0, 4.0 Hz), 5.32 (2H, d, J = 4.0 Hz), 7.15 (IH, d, J = 4.0 Hz), 
10 7.31 (2H, m), 7.82 (2H, m). mIz 296 (M+H)+. 

Example 68. enc?o-iV-Bicyclo[4.2.1]non-3-eii-9.yl- 
benzenesulfoxiamide 

The title compound was prepared by an analogous route to Example 66 
15 and purified by mass-directed preparative HPLC. ^H NMR (de-DMSO) 5 
1.23 (2H, m), 1.55 (2H, m), 1.9 (2H, m), 2.1 (2H, m), 2.3 (2H, m), 3.49 (IH, 
dd, J = 8.0, 4.0 Hz), 5.41 (2H, d, J = 4.0 Hz), 7.2 (IH, d, J = 4.0 Hz), 7.6 
(3H, m), 7.84 (2H, m). mIz 278 (M+H)+. 

20 Example 69. encZo-Tliiophene-2-sulfonic acid bicyclo[4.2.1]iion-3- 
en-9-ylamide 

The title compound was prepared by an analogous route to Example 66 
and purified by mass-directed preparative HPLC. ^H N3VIR (de-DMSO) 5 
1.25 (2H, m), 1.7 (2H, m), 1.9 (2H, m), 2.2 (2H, m), 2.3 (2H, m), 3,55 (IH, 
25 dd, J = 8.0, 4.0 Hz), 5.51 (2H, d, J = 4.0 Hz), 7.19 (IH, t, J = 4.0 Hz), 7.49 
(IH, d, J = 4.0 Hz), 7.63 (IH, d, J = 1.5 Hz), 7.93 (IH, d, J = 1.5 Hz). mIz 
284 (M+H)-^. 

Example 70. e7icZo-5-Chloro-tliiopliene-2-sulfonic acid 
30 bicyclo[4.2.1]iioii-3-en-9-ylamide 
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The title compound was prepared by an analogous route to Example 66 
and purified by mass-directed preparative HPLC. NMR (de-DMSO) 5 
1.26 (2H, dd, J = 8.0, 1.0 Hz), 1.73 (2H, m), 1.97 (2H, m), 2.23-2.33 (4H, m), 
3.59 (IH, m), 5.43 (2H, brs), 7.26 (IH, d, J = 1.5 Hz), 7.5 (IH, d, J = 1.5 
5 Hz), 7.65 (IH, bs). miz 318 (M+H)-^. 

Example 71. e/t<2o-5-Chloro-tliiopliene-2-siilfoiiic acid 
bicyclo[4.2. l]non-9-ylamide 




10 Step 1. gyi<io-Bicvclof4.2.nnon-9-vlaniine 

A solution of bicyclo[4.2.1]non-3-en-9-one oxime (220 mg, 1.46 mmol) in 
AcOH (50 mL) was hydrogenated over Pt02 (25 mg) at 50 psi for 4 h. The 
reaction mixture was filtered through Celite® and the solvent removed 
under reduced pressure. The residue was partitioned between EtOAc (50 

15 mL) and NaOH solution (IN aq, 50 mL), the organic layer separated, dried 
over MgS04, filtered and the solvent removed under reduced pressure to 
give the title compoimd as an oil (201 mg, 98%). ^H NMR (CDCI3) 5 1.39- 
1.65 (8H, bm), 1.70-1.75 (4H, brm), 1.82 (2H, m), 2.17 (2H, m), 3.29 (IH, t, 
J = 8Hz). m Iz 140 (M+H)+. 

20 Step 2. g7zc?Q-5-Chloro-thiophene-2-sulfonic acid bicvclof4.2.nnon-9- 
ylamide 

5-Chlorothiophene-2-sulphonyl chloride (313 mg, 1.4 mmol) was added in a 
single portion to a solution of e/zdo-bicyclo[4.2.1]non-9-ylamine (201 mg, 
1.4 mmol) and JST-methyl morpholine (461 |iL, 4.2 mmol) in dry DCM (20 
25 mL), The resulting mixture was stirred at room temperature for 3 h, at 

which time polyamine resin (500 mg, 2.46 mmol/g) was added and stirring 
continued for one hour. The reaction mixture was then filtered to remove 
the resin and the resin pad washed with MeOH (4 x 20 mL). The filtrates 
were combined and the solvent removed under reduced pi'essxu-e to afford 
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a white solid. Recrystallisation from EtOH afforded the pure title 
compound as white needles. (382 mg, 85%) NMR (CDCI3) 6 1.37-1.60 
(lOH, m), 1.79 (2H, m), 2.29 (2H, m), 3.69 (IH, m), 4.77 (IH, brd, J= 8.0 
Hz), 6.90 (IH, d, J = 4 Hz), 7.40 (IH, d, J = 4.0 Hz), ralz 320 (M+H)+. 

Example 72. e/tc?o-8-(5-Chloro-thLiophene-2-siiIfonylamino)- 
bicyclo[3«2.1]octaiie-e/tdo-3-carboxylic acid ethyl ester 



Step 1. 8-Hydroxviraino-bicvclof3.2.11octane-e7t<iQ-3--carboxylic acid ethvl 



3-Bromo-2-bromomethyl-propionic acid ethyl ester (5.48 g, 20 mmol) was 
added to a mixture of l-cyclopent-l-enyl-pyrrolidine (2.74 g, 20 mmol) and 
Hiinig's base (3.5 mL) in MeCN (15 mL) with vigorous stirring. An 
exothermic reaction ensued, bringing the mixture to reflux. The mixture 
was refluxed for 16 h, cooled, and poured into 100 mL of EtOAc with 
stirring. The resulting solid (3.33 g) was collected by filtration, dissolved in 
0.5 M aqueous HCl (100 mL) and stirred with EtOAc (100 mL) for 48 h. 
The organic layer was separated and concentrated to give S-oxo- 
bicyclo[3-2.11octane-e7icZo-3-carboxylic acid ethyl ester (1,0 g, 5.1 mmol) as 
a colourless oil. This was dissolved in EtOH (50 mL),treated with a 
solution of hydroxylarmne hydrochloride (1.04 g, 15 mmol) and sodium 
acetate trihydrate (2.04 g, 15 mmol) in water (10 mL) and heated at reflux 
for 16 h. The solution was cooled, concentrated, diluted with water (100 
mL) and extracted with DCM. The DCM extracts were dried (MgS04), 
concentrated and purified by flash chromatography (20 30% EtOAc / 
hexane) to give the oxime (270 mg) as a colourless oil. ^H NMR (CDCI3, 



360 MHz) 5 9,85 (1 H, bs, N-OH), 4.20 (2 H, q, J = 7,1 Hz, CH2-O), 3.36 (1 
H, bs, bridgehead H), 2.63 - 2.56 (4 H, m), 2.15 - 2,04 (2 H, m), 1.76 - 1.69 
(4 H, m), 1.30 (3 H, t, J = 7.1 Hz, -Me), miz 212 (M+H)+. 




ester 
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Step 2. eyic?Q-8"Ainino-bicvclor3.2.11octane-e7idO"3-carboxvlic acid ethvl 
ester 

8-Hydrox3dinino-bicyclo[3.2A]octane-c7ido-3-carboxylic acid ethyl ester 
(270 mg, 1,28 minol) was dissolved in AcOH (5 mL), treated with Pt02 (34 
5 mg) and stirred under an atmosphere of H2 for 1 h [catalyst clumps 

together when reaction complete] . The mixture was filtered, concenti-ated, 
basified (aqueous 4 N NaOH) and extracted into DCM to give the title 
compound which was sufficiently pure for use in the next step, miz 198 
(M+H)+. 

10 Step 3. e7zrfo-8-(5-Chloro-thiophene-2-sulfonvlamino)-bicvclof3.2.noctane- 
e7Z(io-3-carboxylic acid ethvl ester 

e7icZo-8-Amino-bicyclo[3.2.1]octane-e72do-3-carboxylic acid ethyl ester (21.2 
mg, 0.108 mmol) in DCM (2 mL) was treated with 5-chlorothiophene-2- 
sulphonyl chloride (43 mg, 2.0 mmol) and pyridine (40 fxL, 0.5 mmol). The 

15 mixture was stirred for 16 h, diluted with DCM (50 mL) and washed with 
aqueous 2 M HCl. The organic extracts were dried and purified by flash 
chromatography (10 -> 25% EtOAc / hexane) to give pure title compoimd 
(12.6 mg) as a colourless crystalline soHd. m NMR (CDCI3, 360 MHz) 8 
7.42 (1 H, d, J = 3.9 Hz, thiophene), 6.93 (1 H, d, J = 3.9 Hz, thiophene), 

20 5.29 (1 H, bd, J = 6.7 Hz, N-H), 4.16 (2 H, q, J = 7,0 Hz, CH2-O), 3.27 (1 H, 
q, J = 6.7 Hz, CH-N), 2.50 (1 H, t, J = 8.3 Hz, CH-COOEt), 2.21 (2 H, dd, J 
= 14.9 & 3.0 Hz, CHeq-C-COOEt), 2.03 (2 H, bs, bridgehead H), 1.88 (2 H, 
ddd, J = 15,0, 8.4 & 2.3 Hz, CHax-C-COOEt), 1.66 - 1.51 (4 H, m), 1.28 (3 
H, t, J = 7.0 Hz, -Me). mIz 378 (M+H)+. 



25 



Example 73. e7tdo-iV-{5-[(Pyridiii-3-ylmethyl)-amino]- 
tricyclo[8.2.1.03»s]trideca-3(8),4,6-trien-13-yl}-benzeiiesulfonamide 
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endo-iV^-(5-Amino-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-yl)- 
benzenesulfonamide (Example 42) (25 mg, 0.073 mmol), pyridine-3- 
carbaldehyde (7.9 mg, 0.073 mmol) and acetic acid (4.4 mg, 0.073 mmol) in 
1,2-dichloroethane (0.5 mL) were added to a test-tube. A solution of 
5 tetramethylammonium triacetoxyborohydride (27 mg, 0.102 mmol) in 1,2- 
dichloroethane (0.5 mL) was added and the mixture stirred at room 
temperature for 64 h. Water (1 mL) was added with stirring, the organic 
phase was separated and concentrated to dryness. The crude product was 
pm-ified by mass-directed preparative HPLC. m/z 434 (M+H+). 

10 

Following the procedure of Example 73, and using the appropriate 
aldehyde, the following compotmds of formtila J were prepared. In each 
case, purification was by mass-directed HPLC. 




15 J 



Example 


R4 


m/z (M+H*) 


74 


PhO— <^~"^>— CHgNH- 


525 


75 


PhCHgO— <^~^CH3NH- 


539 


76 


CH^NH- 

MeO 


463 


77 


MeO— CHgNH- 


463 
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Ebcample 


R4 




78 


< )— CHgNH- 


439 


79 


(CH3)2CHCH2CH2NH- 


413 


80 


L XJl 


491 






ft! 
OX 


t-Bu— ^ CHgNH- 


489 


82 


PhCH(CH3)CH2CH2NH- 


475 


83 


// ^ 
i-PrO— ^ ^-CHgNH- 


491 


QA 




/ 0 


85 


Ph(CH2)3NH- 


461 


86 


CHaCCHj)^ — <^|^^>— CHjNH- 


503 


87 


XI 


517 


88 


NC— ^ CHgNH- 


458 


89 


XX 


451 


90 


F — — CH2NH- 


451 
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Example 


R4 


m/z (M+H+) 


91 


J 


0 


^CHgNH- 


467 


92 




0 


^CHgNH- 


501 



Example 93. endo-Ar-(5-Bromo-tricyclo[8,2.1.03.8]trideca-3(8),4,6- 
trien-lS-yD-benzenesulfonamide 



5 




A solution of sodium nitrite (223 mg, 3.23 mmol) in water (4 mL) was 
added dropwise to a stirred suspension of endo-N-iS-aTnino- 
tricyclo [8.2. l.O^^s] trideca-3(8),4,6-trien-13-yl)-benzenesulfonamide 
(Example 42) (465 mg, 1.36 mmol) in water (16 mL) and 2 N HCl (4 mL) 

10 with ice-cooling. The reaction mixture was stirred at room temperature 
for 20 min and then saturated sodium tetrafluoroborate solution (4 mL) 
was added. The mixture was stirred with ice-cooling for 20 min followed 
by 30 min at room temperature. The mixture was filtered and the solid 
washed with water and then DCM. A solution of the filtered solid in 

15 acetone (16 mL) was added dropwise to a stirred suspension of copper (I) 
bromide (5.6 g, 39.15 mmol) in water (16 mL) and cone. HBr (16 mL). The 
reaction was stirred at room temperature for 3 h and then added to ethyl 
acetate and water. The organic phase was washed with brine, dried over 
sodium sulphate and concentrated to give a brown oil. The crude product 

20 was purified by flash chromatography over silica eluting with 3:1 DCM : 
isohexane increasing in polarity to 1% methanol in DCM to give the title 
compoimd as a white solid (220 mg, 40%). NMR (CDCI3, 400 MHz) 8 
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1.06 - 1.14 (m, 2 H), 1.54 - 1.64 (m, 2 H), 2.24 - 2.29 (m, 2 H), 2.37 - 2.47 
(m, 2 H), 2.94 - 3.20 (m, 2 H), 3.62 (m, 1 H), 5.22 (bd, 1 H), 6.88 (d, 1 H, J = 
9 Hz), 7.16 (m, 2 H), 7.51 - 7.61 (m, 3 H), 7.93 (m, 2 H). ralz 406/408 
(M+H+). 

5 

Example 94. e/i.d!o-iV-[5-(4-Phenyl-piperidiii-l-yl)- 
tricyclo[8.2,1.03'S]trideca-3(8),4,6-tinen-13-yl]-betLzenesrilfoiiai^ 




e;i<io-iV-(5-Bromo-tricyclo[8.2.1.03'8]trideca-3(8),4,6-trien-13-yl)- 
10 benzenesulfonamide (Example 93) (25 mg, 0.062 mmol), sodium tert- 

butoxide (14 mg, 0.148 mmol), tris(dibenzylidineacetone)dipalladium (0) 
(1.4 mg, 0.0015 mmol), tri-o-tolylphosphine (1.9 mg, 0.0061 mmol) and 4- 
phenylpiperidine (11.9 mg, 0,074 mmol) in degassed 1,4-dioxane (1.2 mL) 
were added to a test-tube and sealed under an atmosphere of nitrogen. 
15 The mixture was stirred and heated at 90 ''C for 18 h, allowed to cool to 
room temperature and diluted with ethyl acetate. The mixture was 
washed with water and brine, the organic phase separated, dried over 
sodium sulphate and concentrated to dryness. The crude product was 
purified by mass-directed preparative HPLC. iniz 487 (M+H+). 

20 

Example 95. e/tcro-JV-(5-Phenyl-tricyclo[8.2.1.03.8]trideca.3(8),4,6- 
trien-13-yl) -benzenesulfonamide 




A mixture of e7icto-i\r-(5-bromo-tricyclo[8.2.1.03»^]trideca-3(8),4,6-trien-13- 
25 yl)-benzenesulfonamide (Example 93) (24 mg, 0.059 mmol). 
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benzeneboronic acid (9 mg, 0.074 mmol) and sodium carbonate (25 mg, 
0.296 mmol) in water (0.25 mL) and dimethoxyethane (1 mL) was 
thoroughly degassed. Tetrakis(triphenylphosphine)palladium (0) (5 mg) 
was added and the mixture was stirred and heated at reflux under 
5 nitrogen for 3 h. The mixture was cooled to room temperature and diluted 
with water and ethyl acetate. The organic phase was washed with brine, 
dried over sodium sulphate and concentrated to drjniess. The crude 
product was purified by mass-directed preparative HPLC. -^H NMR 
(CDCI3, 400 MHz) 5 1.16 - 1.21 (m, 2 H), 1.59 - 1.64 (m, 2 H), 2.30 (m, 2 H), 
10 2.51 ' 2.60 (m, 2 H), 3.00 ^ 3.07 (m 2 H), 3.72 (m, 1 H), 5.01 (bd, 1 H), 7.10 
(d, 1 H, J = 8 Hz), 7.26 - 7.33 (m, 3 H), 7.39 - 7.43 (m, 2 H), 7.52 - 7.63 (m, 5 
H), 7.94 - 7.97 (m, 2 H). m/z 404 (M+H+). 

Following the procedure of Example 95, and using the appropriate boronic 
15 acid, the following compounds of formula J were prepared. In each case, 
purification was by mass-directed HPLC. 



J 



FiXample 


R4 


m/z (M+H+) 


96 


3-thienyi 


410 


97 


2-methoxyphenyl 


434 


98 


4-fluoropheiiyl 


422 


99 


3-fluorophenyl 


422 


100 


benzofuran-2-yl 


444 


101 


2-thienyl 


410 


102 


2-fluorophenyl 


422 
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Example 


R4 


mlz (M+H+) 


103 


4-pyridyl 


405 


104 


S-pyridjd 


405 


105 


6-methoxypyridin-3-yl 


435 



Bxample 106. en'do-5-CUoro-t]iiophene-2-siiIfonic acid 
tricyclo[6.2.2.02>7]dodeca-2(7),3,5-trien-9-ylainide 




Step 1. Tricvclof6.2.2.02>71dodeca>2,4.6-trien-9-one oxime 
Tricyclo[6.2.2.02>7]dodeca-2,4,6-trien-9-one (Can.J.Chem,, 71, 1290-6, 1993) 
(440 mg, 2.56 mmol) was dissolved in ethanol (3 mL) and water (1.5 mL) 
was added, followed by hydroxylamine hydrocMoride (484 mg, 6.97 mmol) 

10 and sodium acetate trihydrate (948 mg, 6.97 mmol). The i^eaction was 
stirred at room temperature overnight. Water (40 mL) was added, a 
precipitate formed and this was filtered. The precipitate was dissolved in 
DCM (20 mL) and washed with water. The aqueous washings were 
extracted into DCM (20 mL) and the organic layer was dried (MgS04) and 

15 concentrated to give the desired oxime (475 mg, 100%). NMR (CDCI3, 
360 MHz) 5 7.25 - 7.18 (4 H, m), 3.73 - 3.70 (1 H, m), 3.34 - 3.30(1 H, m), 
2.61, (1 H, dd, J = 18 & 2.5 Hz), 2.39 - 2.31 (1 H, m), 2.04 - 1.96 (1 H, m), 
1.87 - 1.79 (1 H, m), 1.66 - 1.49 (2 H, m). m/z 188 (M+H+). 
Step 2. e7i<iQ-Tricvclor6,2.2.02»7]dodeca-2.4,6-trien-9-vlamine 

20 Tricyclo[6.2.2.02.7]dodeca-2,4,6-trien-9-one oxime (20 mg, 0.107 nomol) was 
dissolved in glacial acetic acid (5 mL), platinum (IV )oxide (5 mg) was 
added, and the mixture was hydrogenated in a Parr reactor at 32 psi for 4 
h. The mixture was filtered, fi-eeze dried and used crude in the next 
reaction step. 
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Rfp p .S. g7irfo-5-Chlnro-thiophene-2-sulf o nic acid tricvclor6.2.2.02>'?1dodeca- 
9(7) ,a , R-iTiftn-9-vlamide 

endo-Tricyclo[6.2.2.02.7]dodeca-2,4,6-trien-9-ylaiiiine (prepared above, 
0.107 mmol) was dissolved in CDCI3 (2 mL) and treated Avith 5- 

5 chlorothiophenesulphonyl chloride (46.5 mg, 0.214 nunol) followed by 
pyridine (200 nL). The reaction was heated at 45 for 48 hoiirs. The 
product was purified by mass-directed preparative HPLC to give the 
desired product (1.8 mg, 5%) NMR (CDCI3, 360 MHz) 5 7.37 (1 H, d, J = 
4 Hz), 7.27 - 7.07 (4 H, m), 6.93 (1 H, d, J = 4 Hz), 4.01 - 3.97 (1 H, br d), 

10 3.88 - 3.79 (1 H, m), 3.02 - 2.96 (2 H, m), 2.29 - 2.21 (1 H, m), 1.79 - 1.58 (2 
H, m), 1.49 - 1.39 (1 H, m), 1.36 - 1.25 (1 H, m), 1.14 - 1.08 (1 H, m). m/z 
354 (M+H+). 

Example 107. 5-Chloro-thiophene-2-sulfonic acid (3-methyl- 
15 bicyclo[3.2.1]oct-8-yl)-ainide 



St^ p 1. .S-Methvlene-bicvclof3.2.11oct an-8-oneoxime 

3-Methyxene-bicyclo[3.2.1]octan-8-one {Tetrahedron Lett., 29, 5663-4, 1988) 
(408 mg, 3 mmol) was dissolved in ethanol (3 mL) and water (1.5 mL) was 

20 added, followed by hydroxylamine hydrochloride (534 mg, 9 mmol) and 
sodium acetate trihydrate (1.224 g, 9 mmol). The reaction was stirred at 
room temperatiire overnight. Water (20 mL) was added and the mixtmre 
was extracted into DCM (3 x 30 mL). The combined organic extracts were 
dried (Na2S04) and concentrated to give a viscous yellow oil which was 

25 purified by column chromatography on silica using 10 ^ 20% ethyl acetate 
in isohexane to yield the oxime (284 mg, 63%). iR NMR (CDCI3, 360 
MHz) § 4.91 - 4.87 (2 H, m), 3.42 - 3.38 (1 H, m), 2.66 - 2.64 (1 H, m), 2.55 - 
2.48 (2 H, m), 2.37 - 2.24 (2 H, m),1.87 - 1.51 (4 H, m). m/z 152 (M+H+). 
Step 2. 3-Methv1-bicvclo[3. '> 11nf-t-8-vlamine 




•CI 
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3-Methylene-bicyclo[3.2.1]octan-8-one oxime (25 mg, 0.165 mmol) was 
dissolved in ethanol (5 mL), 10% palladium on carbon (15 mg) was added, 
and the mixture was hydrogenated in a Parr reactor at 40 psi for 2 h and 
then 50 psi for 20 h. The mixture was filtered and the catalyst was 
5 washed with further ethanol (25 mL). The filtrate was evaporated to give 
the product amine as a mixture of 4 isomers which was used crude in the 
next step. 

Step 3. 5-Chloi'o-thiophene"2-sulfonic acid (3-methvl-bicvclof3.2.11oct-8- 
vD-amide 

10 3-Methyl-bicyclo[3.2.1]oct-8-ylamine (prepared in Step 2, 0.165 mmol) was 
dissolved in DCM (1.5 mL) and treated with 5-chlorothiophenesulphonyl 
chloride (53.7 mg, 0.248 mmol) followed by pyridine (100 |liL). The reaction 
was stirred at room temperature for 66 h, followed by heating at 60 °C for 
18 h. The reaction mixture was evaporated and purified by mass-directed 

15 preparative BDPLC to give the desired product (5.3 mg, 10%) as a mixture 
of four isomers, m/z 320 (M+H+). 

Example 108. e/tc?o-5-Chloro-thiophene-2-sulfomc acid (3- 
methylene-bicyclo[3.2.1]oct-8-yl)-amide 



Step 1. eyidQ-jV-(3-Methvlene-'bicyclof3.2.11oct-8-vl)-hvdroxvlamine 
Sodium cyanoborohydride (165 mg, 2.62 mmol) was added to a solution of 
3-methylene-bicyclo[3.2.1]octan-8-one oxime (200 mg, 1.32 mmol) in 
25 methanol (4 mL) containing methyl orange indicator (10 \xL of a 0.1% 

aqueous solution) at —30 followed by enough 5 N hydrochloric acid to 
turn the solution pink. After 90 min the reaction mixture was allowed to 
warm to 0 °C and the reaction mixture was basified using 4 N sodium 
hydroxide solution. The naixture was extracted into DCM (3 x 30 mL) and 




20 
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the combined organic extracts were dried (Na2S04) and concentrated to 
give the desired hydroxylanxine (185 mg, 91%). NMR (CDCI3, 360 
MHz) S 4.73 - 4.71 (2 H, m), 3.25 (1 H, t, J = 4.5 Hz), 2.57 - 2.53 (2 H, br d), 
2.25 - 2.22 (2 H, m), 1.91 - 1.85 (2 H, br dd), 1.75 - 1.66 (2 H, m), 1.55 - 1.42 

5 (2 H, m). m Iz 154 (M+H+). 

Step 2. g7zrfQ-3-MethvIene~bicvcloF3.2.11oct-8-vlamine 
e/irfo-iV'-(3-Methylene-bicyclo[3.2.1]oct-8-yl)-hydroxylaniine (25 mg, 0.16 
mmol) in 50% acetic acid (1 mL) was treated with activated zinc dust (110 
mg) and heated at 55 for 2 h. The reaction was allowed to cool to room 

0 temperature, filtered and basified using 4 N sodium hydroxide solution. 
The reaction mixture was extracted into DCM (3 x 30 mL) and the 
combined organic extracts were dried (Na2S04) and concentrated. The 
crude product was used directly in the next step. 
Step 3. gnc?o-5-ChlorQ-thiophene-2-sulfQnic acid (3-methvlene- 

5 bicyclers. 2. l]oct~8-vI)-amide 

en(io-3-Methylene-bicyclo[3.2.1]oct-8-ylamine (prepared as above, 0.16 
mmol) was dissolved in CDCI3 (2.1 mL) and treated with 5- 
chlorothiophenesulphonyl chloride (53 mg, 0.244 mmol) followed by 
pyridine (100 |iL). The reaction was heated at ^0 for 18 h followed by 

0 65 °C for a further 24 h. The product was purified by mass-directed 

preparative HPLC followed by column chromatography on silica using 20% 
diethyl ether in isohexane as the eluant to give the desired product (14.1 
mg, 27%). m NMR (CDCI3, 360 MHz) 5 7.42 (1 H, d, J = 4 Hz), 6.92 (1 H, 
d, J = 4 Hz), 4.92 - 4.85 (1 H, br d), 4.78 - 4.75 (2 H, m), 3.47 - 3.42 (1 H, 

5 m), 2.40 - 2,35 (2 H, br d), 2.15 - 2.10 (2 H, m), 1.99 - 1.93 (2 H, br dd), 1.68 
- 1.63 (2 H, m), 1.48 - 1.41 (2 H, m). m/z 318 (M+H+). 
Alternative Procedure for Step 3 

A solution of endo-3-methylene-bicyclo[3.2,l]oct-8-ylamine [Step 2] (0.50 g, 
3.65 mmol), triethylamine (0.56 ml, 4.03 mmol) and 5- 
0 chlorothiophenesulfonyl chloride (0.87 g, 4.03 mmol) in CH2CI2 (20 ml) was 
stirred at room temperature for Ih. The reaction mixture was diluted with 
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CH2CI2 and washed with water, and dried (MgS04), filtered and 
evaporated. Trittiration gave e7ido-5-chloro-thiophene-2-sulfonic acid (3 
inethylene-bicyclo[3.2.1]oct-8-yl)-amide (1.2g, ca 100%). 

5 Example 109. e7tc2o-5-Cliloro-thiopheiie-2-siilfomc acid (3-oxo- 
bicyclo[3.2.1]oct-8-yI)-ainide 



A solution of the sulfonamide from Example 108 (0.60 g, 1.89 mmol) in 
methanol (12 ml), CH2CI2 (50 ml) was cooled to -78 ^'C, and treated with 

10 ozone until a blue color persisted. The reaction mixture was treated with 
dimethyl sulfide (0.5 ml) and allowed to warm to room temperature 
overnight. The reaction mixture was evaporated in vacuo and purified by 
column chromatography to jdeld enc?o-5-Chloro-thiophene-2-sulfonic acid 
(3-oxo-bicyclo[3.2.1]oct-8-yl)-amide (0.5g, 83%) as a colorless foam. 

15 m NMR (CDCI3, 360 MHz), 7.46 (IH, d, J = 4.0), 6.97 (IH, d, J = 4.0), 5.12 
(IH, d, J = 3.1), 3.45-3.42 (IH, m), 2.68-2.63 (2H, m), 2.50 (2H, m), 2.26- 
2.21 (2H, m), 1.87-1.84 (2H, m), 1.62-1.56 (2H, m). m/z = 320 (MH+). 

Example 110. e7tdfo-5-Chloro-thiopliene-2-sidfoiiic acid (4-oxo-3-aza- 
20 bicyclo[4.2.11iioii-9-yl)-amide 




0. P 




A solution of the ketone from Example 109 (0.80 g, 2.51 mmol) in 98% 
. formic acid (15 ml) was treated with hydroxylamine-O-sulfonic acid (450 
25 mg, 3.98 mmol) and refliixed for 7h. The reaction mixtvire was evaporated 
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in vacuo, and diluted with ethyl acetate and brine. The organic layer was 
separated, dried (MgS04), filtered and evaporated in vacuo. Purification 
by column chromatography gave erido-5-Chloro-thiophene-2-sulfonic acid 
(4-oxo-3-aza-bicyclo[4.2.1]non-9-yImethyl)-amide (412 mg, 49%). NMR 
5 (de-DMSO, 400 MHz) 8.34 (IH, brs), 7.52 (IH, d, J = 4,0), 7.26 (IH, d, J = 
4.0), 7.18 (IH, d, J = 7.0), 3.47-3.36 (2H, m), 2.71 (IH, d, J = 15.5), 2.64- 
2.57 (IH, m), 2.11-1,94 (3H, m), 1.76-1.33 (4H, m). miz = 335 (MH+). 

Example 111. endfo-5-Chloro-tliiophene-2-sulfoiiic acid (3-aza- 
10 bicyclo[4.2.1]iioii-9-yl)-amide 



A solution of the lactam from Example 110 (100 mg, 0.29 mmol) in THF (3 
ml) was treated with a freshly prepared solution of AIH3 (H. C. Brown et 
al, J. Am. Chem. Soc, 1968, 2927) (0.66M in THF, 1.4 ml, 0.92 mmol) and 

15 refluxed for 10 min. The reaction mixture was cooled to 0"^ C, and 

quenched carefully with ice cold H2O-THF (1:1) (ca> 1 ml). The reaction 
mixture was warmed to room temperature and treated with 4 N NaOH 
solution until a precipitate formed. The supernatant was collected by 
decantation, and the precipitate was washed several times with ethyl 

20 acetate. The combined organic fractions were dried (MgS04), filtered and 
evaporated in vacuo. Purification by column chromatography gave endo-S- 
chloro-thiophene-2-sulfonic acid (3-aza-bicyclo[4,2.1]non-9-ylmethyl)-amide 
(60 mg, 63%) as a white solid. ^H NMR (d^-DMSO, 400 MHz) 7.54 (IH, d, 
J = 4.0), 7.24 (IH, d, J = 4.0), 3.68 (IH, dd, J =7.1, 7.1), 3.5 (2H, obscured). 



25 2.92-2.85 (2H, m), 2.54-2.38 (2H, m), 2.21-2.16 (2H, m), 1.92-1.26 (6H, m). 
m/z = 321 (MH+). 
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Example 112. ejtdo-5-Chloro-thiopheiie-2-sulfonic acid (S-benzyl-S- 
aza-bicyclo[4.2.1]noii-9-yl)-ainide 



A solution of the amine from Example 111 (35 mg, 0.11 mmol) in CH2CI2 (1 
5 ml) was treated with triethylamine (0.034 ml) and benzyl bromide (0.042 
ml). The reaction mixture was stirred for 4h, then diluted with CH2CI2, 
washed with water, dried (MgS04), filtered and evaporated in vacuo. 
Purification by colimm chromatography gave €rido-5-Chloro-thiophene-2- 
sulfonic acid (3-benzyl-3-aza-bicyclo[4.2.1]non-9-ylmethyl)-amide (35 mg, 
10 78%). iH NMR (CDCI3, 400 MHz) 7.41-7.26 (6H, m), 7.04 (IH, d J = 3.7), 
6.77 (IH, d, J = 4.0), 3.83-3.80 (IH, m), 3.58-3.48 (2H, m), 2.84-2.76 (2H, 
m), 2.38-2.17 (3H, m), 2.09-1.95 (2H, m), 1.82-1.71 (2H, m), 1.54-1.26 (3H, 
m). 7n/z = 411 (MH+). 

15 Example 113. e/tcio-5-eliloro-N-(4-thioxo-3-azabicyclo[4.2.1]iioii-9- 
yl)thiophene-2-sulfoiiamide 



20 A mixture of the product from Example 110 (250 mg) and Lawesson's 

reagent (227 mg) in toluene (10 ml) was heated to reflux for 20 mins. On 
cooling, the mixture was basified with NaOH (IM 10 ml) and extracted 
with EtOAc (3x20 ml). The combined organic phases were dried and 
concentrated, then recrystallised from EtO Ac/ether to give the title 

25 compound as a white solid (58 mg, 22%), (360MHz ^H 5, de-DMSO) 1.43 
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15 



20 



(IH, m), 1.56 (IH, m), 1.68 (2H, m), 2.09 (IH, m), 2.15 (IH, m), 2.83 (IH, 
dd, J=7.2, 14.4), 2.93 (IH, m), 3.04 (IH, d, J=14.4), 3.44 (IH, dd, J=3.6, 
10.8), 3.54 (IH, dd, J=2.4, 14.4), 7.22 (IH, d, J=:4), 7.53 (IH, d, J=4), 8.39 
(IH, d, J=7.2), 9.89 (IH, brs); MS(ES+): MH+ 351. 

Example 114. e/tdo-5-cliloro-A^-[5,6,7,8,9,10-hexahj'^dro-6,9- 
methanoimidazo[l,2-a]azocin-ll-yl]tliiophene-2-siilfonai^ 



Step 1: end:Q^N-r4-(ben2vlthio)-3-azabicvclor4.2.11non-3-en-9'Vll~5-chlQrQ 
thiophene-2-sulfonaimde - HBr salt. 



The product from Example 113 (50 mg) was suspended in CHCI3 (3 ml), 
benzyl bromide (20|ll1) added and the mixture heated to reflxix for 8 hrs. 
Cooled, added ether and filtered. Recrystallisation from EtOAc/ether gave 
the title sulfide (44mg, 59%) as a white sohd. 
Step 2 

The above intermediate (30 mg), aminoacetaldehyde dimethyl acetal (10 
|j.l) and triethylamine (24 |Lil) in THE (1 ml) were heated to reflux for 24 
hrs. The cooled mixture was concentrated, added to saturated aqueous 
NaHCOs (5 ml) and extracted with DCM (3x20 nJ). The extracts were 
dried, concentrated and the residue dissolved in DCM (2 ml). TEA (0.2 ml) 
was added and heated to reflux for 24 hrs. The mixture was concentrated 
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in vacuo, IM NaOH (5 ml) added and extracted with DCM (3x5 ml). 
Drying, concentration and column chromatography on silica eluting with 



1% NHa in EtOAc gave the title imidazole (8 mg, 39%) as a white solid, 
(360MHz iH de-DMSO) 1,04 (2H, m), 1.74 (2H, m), 2.32 (IH, dd, J-6.2, 
5 12.2), 2.40 (IH, dd, J=7.1, 13.3), 2.89 (IH, dd, J=6.4, 13.7), 3.04 (IH, d, 
J=16.5), 3.70 (IH, dd, J=6.3, 6.3), 4.01 (IH, dd, J=5.6, 14.4), 4.18 (IH, d, 
J=14.7), 7.09 (IH, d, J=0.9), 7.23 (IH, s), 7.30 (IH, d, J=4.1), 7.60 (IH, d, 
J=4), 8.52 (IH, brs); MS(ES+): M+Na 358. 

10 Example 115. [9-e7ido]-iV-(9-methylbicycIo[4.2.1]non-3-en-9- 
yDbenzenesulfonamide 



To a solution of bicyclo[4.2,l]non-3-en-9-one (l-55g), triethylamine (4.8ml) 
15 and benzenesulfonamide (1.79g) in dry DCM (50ml) at 0*^C was added 
TiCU (l.OM in DCM, 6.3ml), The reaction was stirred for 30 min at O^C 
then at RT for 16h. Filtered through Celite® then concentrated in vacuo ^ 
the resulting solid was suspended in ether and heated under reflux for 
5min then filtered. The filtrate was concentrated in vacuo and the crude 
20 imine extracted into hexane at reflux, concentrated in vacuo to give an off 
white solid (1.706g, 54%). The imine was used without further 
purification. 

A solution of the imine (0.138g) in dry THE (10ml) was cooled to -78°C and 
MeLi (l.OM in ether, 0.6ml) was added dropwise. The reaction was stirred 
25 at -78°C for 10 min then at RT for 3h. The reaction was cooled to O^C, 

quenched with water and extracted with EtOAc, washed with brine, di'ied 
over MgS04 and concentrated in vacuo. The product was purified by 
column chromatography (silica, 15% EtOAc in hexane) to give a white 
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solid (O.lOSg, 74%), (360MHz ^H, 5-CDCI3) 1.22 (3H, s), 1.39 (2H, m), 1.88 
(2H, m), 2.16 (4H, m), 2.42 (2H, m), 4.71 (IH, brs), 5.53 (2H, m), 7.51 (3H, 
m), 7.92 (2H, m); (i^C S-CDCla) 26.8, 28.9, 35.2, 47.8, 69.5, 128.8, 129.1, 
130.6, 134.0, 145.4. MS(CI+): [M+Na+MeCN]+ 355. 

Example 116. [9-cndo]-5-cliloro-iV-(9-methylbicyclo[4.2.1]ixoii-3-en- 
9-yl)thiopheiie-2-suIfonamide 



10 An imine was prepared by a siniilar procedure to the previous example 



solution of the imine (0.158g) in dry THF (10ml) was cooled to O'^C and 
MeMgCl (3.0M in THF, 0.2ml) was added dropwise. The reaction was 
stirred at 0°C for 30 min then heated imder reflux for 2h. The reaction 

15 was cooled to 0°C, quenched with saturated ammonium chloride solution, 
extracted with ether, washed with brine, dried over MgS04 and 
concentrated in vacuo to give a pale yellow solid (0.150g, 90%), (360MHz 
iH, 8-CDCI3) 1.38 (3H, s), 1.41 (2H, m), 1.92 (2H, m), 2.20 (4H, m), 2.36 
(2H, m), 4.80 (IH, brs), 5,53 (2H, m), 6.87 (IH, d, J=3.9), 7.40 (IH, d, 

20 J=3.9); (13C 5-CDCI3) 26.5, 28.9, 35.1, 47.9, 70.0, 128.1, 129.1, 132.9, 138.5, 
144.8. 





Example 117. [9-emfo3-iV-(9-aUylbicyclo[4.2.1]non-3-en-9-yl)-5- 
chlorotliioplieiie-2-sulfonamide 
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A solution of the imine prepared as described in the previous example 
(0.158g) in dry THF (10ml) was cooled to 0°C and allylmagnesium bromide 
(l.OM in ether, 0.6ml) was added dropwise. The reaction was stirred at 
5 0°C for Ih then at RT for 2h. The reaction was cooled to 0°C, quenched 
with 2N HCl and extracted with EtOAc, washed with brine, dried over 
MgS04 and concentrated in vacuo. The product was recrystallized 
(hexane/EtOAc) to give a white solid (O.llSg, 66%), (360MHz ^H, S-CDCla) 
1.42 (2H, m), 1.83 (2H, m), 2.19 (2H, m), 2.35 (4H, m), 2.54 (2H, m), 4.59 
(IH, brs), 4.94 (2H, m), 5.34 (IH, m), 5.53 (2H, m), 6.86 (IH, d, J=3.9), 7.39 
(IH, d, J=3.9); (13C S-CDCls) 29.1, 35.0, 41.5, 45.3, 73.1, 119.7, 128.0, 129.0, 
133.2, 135,4, 138.8, 144.1. MS(CI+): (M-allyl]+ 316. 

Example 118. isyn, ea;o)-7-{[(5-Chlorotliien-2- 
yl)sulfoiiyl]ammo}bicycIo[2.2.1]hept-2-yl acetate 



(a) A solution of (syn, eai;o)-7-azidobicyclo[2.2.1]hept-2-yl acetate (E. 
Zibral; A. Stuetz, Tetrahedron, 1974, 27, 4953-4963) (1.2 g, 6.15 nunol) in 
EtOAc (20 mL) was hydrogenated over 5% Pd-C at 30 psi H2 for 2 h. The 
catalyst was removed by filtration and the filtrate was concentrated to 
give (syn, ea:o)-7-aminobicyclo[2.2.1]hept-2-yl acetate as a colourless oil 
(0.95 g, 91%). iH NMR (CDCI3, 400 MHz) 5 1.08-1.12 (2 H, m), 1.56-1.64 
(2 H, m), 1.88-1.96 (2 H, m), 2.01-2.04 (4 H, m), 2.10 (1 H, d, J 5), 3.06 (1 
H, s), 4.75-A.n (1 H, m). 



CI 
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(b) The amine was dissolved in dry CH2CI2 (20 mL) and 5- 
chlorothiophene-2-sulfonyl chloride (1.22 g, 5.62 mmol) and EtaN (1.2 nxL, 
8.4 mmol) were added. The solution was stirred at room temperature 
under N2 for 60 h. The solution was washed with H2O (20 mL) and the 
5 washings were extracted with CH2CI2 (20 mL). The combined organic 
extracts were dried (Na2S04), filtered and concentrated. Flash column 
chromatography, eluting 15% EtOAc-isohexane, then 30% EtOAc- 
isohexane, gave the product as a pink oil. Tritxiration and washing with 
Et20 gave the title compoimd as white crystals (1.12 g, 57%). A sample 
10 was recrystalHsed from EtOAc-isohexane. NMR (CDCI3, 360 MHz) S 

1.10-1.16 (2 H, m), 1.55-1.64 (2 H, m), 1.68-1.75 (1 H, m), 1.95 (1 H, dd, J 
14, 8), 2.07 (3 H, s), 2.13 (1 H, d, J 4), 2,25 (1 H, dd, J 4, 4) 3.46 (1 H, d, J 
9), 4.77 (1 H, dd, J 7, 3), 5.19 (IH, d, J 9), 6.93 (1 H, d, J 4), 7.40 (1 H, d, J 
4); miz 374, 372 (M+Na+). 

15 

Example 119. {syn, eA:a)-7-{[(5-Clilorothien-2- 

yl)sulfonyl]amino}bicyclo[2.2.1]hept-2-yl 2-(methyltliio)rdcotinate 




O SMe 



20 

(a) A naixture of the product from Example 118 (0.483 g, 1.38 nmaol) 
and K2CO3 (0.19 g, 1.38 nnmol) in MeOH (20 mL) was stin-ed at room 
temperature for 2.5 h. The mixture was concentrated and the residue was 
partitioned between water (50 mL) and CH2CI2 (50 mL). The organic layer 
25 was dried (Na2S04), filtered and concentrated to give a colourless gum. 
Trituration and washing with Et20 gave {syn, ^:ro)-5-chloro-A^-(2- 
hydroxybicyclo[2.2.1]hept-7-yl)thiophene-2-sulfonamide as a white solid 
(0.337 g, 79%), m. NMR (CDCI3, 360 MHz) 5 0.94-1.09 (2 H, m), 1.47-1.61 
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(2 H, m), 1.68 (1 H, dd, J 14, 2), 1.82 (1 H, dd, J 14, 7), 1.09 (1 H, d, J 1), 
2.01 (1 H, d, J 4), 2.23-2.25 (1 H, m) 3.47-3.49 (1 H, m), 3.94 (1 H, d, J 6), 
6.25 (IH, d, J 9), 6.91 (1 H, d, J 4), 7.40 (1 H, d, J 4); miz 310, 308 (M+H+). 
(b) A solution of potassium bis(triinethylsilyl)aimde (0.5 M in toluene, 
5 0.25 mL) was added to a solution of {syn, ejco)-5-chloro-iV-(2- 

hydroxybicyclo[2.2.1]hept-7-yl)tliiophene-2-sulfonamide (0.015 g, 0.05 
mm ol) in dry THF (0.5 mL) in a septtun-sealed glass reaction tube. After 
20 miri a solution of 2-thiomethyl-3-pyridinecarbonyl chloride (0.06 mmol) 
in dry THF (0.1 mL) was added. After 3 h at room temperature HCl (0.05 

10 M, 1.5 mL) and CH2CI2 (1.5 mL) were added. The mixture was vortex 

mixed and the organic layer was separated by filtration through a Teflon 
membrane. Solvent was removed by evaporation. Purification of half of the 
sample by preparative HPLC-MS gave the title compound (0.0051 g, 44%). 
iH NMR (/16-DMSO, 400 MHz, DMSO and H2O signals suppressed) 5 0.90- 

15 1.05 (2 H, m), 1.30-1,50 (2 H, m), 1.75 (1 H, dd, J 13, 7), 1.90-1.96 (1 H, 
m), 2.09-2.12 (1 H, m), 3.00 (1 H, br s), 4.60-4.65 (1 H, m), 7.12 (1 H, d, J 
4), 7.18 (1 H, dd, J 8, 5), 7.38 (1 H, d, J 4), 7.90-7.92 (1 H, m), 8.25 (1 H, 
dd, J 8, 2), 8.58 (1 H, dd, J 5, 2); mIz 361, 359 (M+H+). 

20 Example 120, isyn, ea;o)-7-{[(5-CIiloi^othien-2- 

yl) sulfoiiyl]amiiio}bicyclo[2.2.1]hept-2-yl 3,4-dimethoxybeiizoate 



Prepared as for Example 119 using 3,4-dimetho3qrbenzoyl chloride in place 
of 2-thiomethyl-3-pyridinecarbonyl chloride. ^H NMR (Ae-DMSO, 400 MHz, 
25 DMSO and H2O signals suppressed) S 1.07-1.20 (2 H, m), 1.46-1.62 (2 H, 
m), 1.92 (1 H, dd, J 13.4, 7.6), 2.01-2,07 (2 H, m), 2.22 (1 H, br s), 3.07 (1 
H, br s), 3.83 (6 H, br s), 4.79 (1 H, dd, J 7.3, 2.6), 7.05 (1 H, d, J 8.4), 7.21 
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(1 H, d, J 4.0), 7.47 (1 H, d, J 4.0), 7.54 (1 H, d, J 1.7), 7.63 (1 H, dd, J 8.4, 
1.8), 8.01 (1 H, br s); m/z 496, 494 (M+Na+). 

Example 121. {syn, ejco)-7-(5-Chlorothiophene-2-siilfonylamino)- 
5 bicyclo[2.2.1]hept-2-yl 2-xdtrobenzoate 



Prepared as for Example 119 using 2-nitrobenzoyl chloride in place of 2- 
thiometliyl-3-pyridinecarbonyl chloride. NMR (^e-DMSO, 400 MHz, 
10 DMSO and H2O signals suppressed) 5 1.07-1.21 (2 H, m), 1.46-1.63 (2 H, 
m), 1.92 (1 H, dd, J 13.6, 7.6), 2.04r-2.07 (2 H, m), 2.24 (1 H, br s), 3.07 (1 
H, br s), 4.77-4.80 (1 H, m), 7.21 (1 H, d, J 4.0), 7.46 (IH, d, J 4.0), 7.80- 
7.86 (2 H, m), 7.95-8.03 (3 H, m); m/z 479, 481 (M+Na+). 

15 Example 122. {syn, cxo)-7-{[(5-Clilorotliien-2- 

yl)sulfo]iyl]amino}bicyclo[2.2.1]liept-2-yl methyl carbonate 



20 Prepared as for Example 119 using methyl chloroformate in place of 2- 
thiomethyl-3-pyridinecarbonyl chloride. 

iH NMR (A6-DMSO, 400 MHz, DMSO and H2O signals suppressed) 6 0.90- 
. 1.00 (2 H, m), 1.30-1.45 (2 H, m), 1.70 (1 H, dd, J 14, 7), 1.82-1.90 (1 H, 
m), 2.05-2.10 (1 H, m), 2.22 (1 H, d, J 5), 3.56 (3 H, s), 4.3 0-4.35 (1 H, m). 



CI 
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7.23 (1 H, d, J 4), 7.45 (1 H, d, J 4), 7.82 (1 H, d, J 5). m/z 390, 388 
(M+Na+). 

Example 123. {syn, e:ro)-7-(5-CWorothiophene-2-sulfonylaimiio)- 
5 bicyclo[2.2.1]hept-2-yl methanesulfonate 



To a solution of {syn, exo)-5-chloro-i\r-(2-hydroxybicyclo[2.2.1]hept-7- 
10 yl)thiophene-2-sulfonamide) [Example 119 step (a)] (48 mg, 0.16 mmol) in 
CH2CI2 (3 mL) were added EtsN (33 |lxL, 0.24 noLmol), methanesulfonyl 
chloride (14 )xL, 0.18 nmciol) and 4-(dimethylaniino)p3rridine (10 mg, 0.08 
mmol). The mixture was stirred at room temperature xmder N2 for 18 h. 
The mixture was then partitioned between H2O and EtOAc. The layers 
15 were separated and the aqueous phase extracted a second time with 
EtOAc. The combined organic extracts were dried (MgS04) and 
concentrated. Purification by flash chromatography (15% EtOAc / hexane) 
afforded the title compoxmd as a white solid (54 mg, 90%). NMR 
(CDCI3, 400 MHz) 5 1.10-1.17 (2 H, m), 1.56-1.73 (2 H, m), 1.98-2.09 (2 H, 
20 m), 2.39 (1 H, br s), 2.44 (1 H, br d, J 4.8), 3.05 (3 H, s), 3.44 (1 H, d, J 7.0), 
4.72 (1 H, dd, J 7.0, 3.3), 5.29 (1 H, d, J 7.0), 6.95 (1 H, d, J 4.0), 7.43 (1 H, 
d, J 4.0); m/z 292, 290 ([M - 0S02Me]+). 

Example 124. (syit, eacro)-7-(5-Chlorotliioplierie-2-sxilfonylamiiio)- 
25 bicyclo[2.2,l]hept-2-yl tolueiie-4-sulfonate 
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Prepared as for Example 123 using toluene-4-sulfonyl chloride in place of 
methanesulfonyl chloride. NMR (CDCI3, 400 MHz) 5 0.98-1.08 (2 H, m), 
5 1.49--1.66 (2 H, m), 1.78-1.88 (2 H, m), 2.21 (1 H, br d, J 4.6), 2.29 (1 H, br 
s), 2.47 (3 H, s), 3.43 (1 H, d, J 7.7), 4.55 (1 H, dd, J 6.8, 3.5), 5.17 (1 H, d, J 
7.7), 6.93 (1 H, d, J 3.9), 7.36-7.40 (3 H, m), 7.75-7.78 (2 H, m); m/z 462, 
460 ([M+H]+); 292, 290 ([M - 0S02PhMe]^). 

10 Example 125, (s3'/t)-5-Chloro-iV-(2-methylenebicyclo[2.2.1]hept-7- 
yl)thioplieiie-2-sulfonamide 



(a) Pjrridinium dichromate absorbed on alumina (20% wt/wt 0.5 g) was 

15 added to a stirred solution of (syn, cxo)-5-chloro-iV-(2- 

hydroxybicyclo[2.2.1]hept-7-yl)tliiophene-2-sulfonamide) [Example 119 
step (a)] (0.121 g, 0.393 mmol) in dry CH2CI2 (4 xaL) at room temperature. 
After 3.5 h, further pyridinium dichromate-alumina (0.5 g) was added. 
After a further 4.5 h, the mixture was diluted with CH2CI2 (10 mL) and 

20 filtered through a pad of silica gel, eluting with EtOAc (200 niL). The 

filtrate was concentrated to give (sy7z)-5-chloro-iV-(2-oxobicyclo[2.2.1]hept- 
7-yl)thiophene-2-sulfonamide as a wliite powder (0.100 g, 83%). NMR 
(CDCI3, 360 MHz) 5 1.52-1.55 (2 H, m), 1.87-1.92 (3 H, m), 2.42 (1 H, dd, J 
18, 4), 2.54-2.56 (1 H, m), 2.77-2.79 (1 H, m), 3.50-3.52 (1 H, m), 4.94 (1 
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H, s), 6.96 (1 H, d, J 4), 7.41 (1 H, d, J 4); miz 330 and 328 (M+Na+), 308 
and 306 (M+H+), 

(b) A mixture of (syn)-5-chloro-iSr-(2-oxobicyclo[2.2.1]hept-7- 
yl)thiophene-2-sulfonamide (0.100 g, 0.313 mmol), 
methyl(triphenylphosphonium) bromide (0.125 g, 0.35 mmol) and 
potassimn teri-butoxide (IM in THF, 1.0 mL) in dry toluene (2 mL) was 
reluxed xmder N2 for 4 h. The mixture was cooled, diluted with IM citric 
acid (15 mL) and extracted with EtOAc (2 x 15 mL). The extracts were 
dried (Na2S04), filtered and concentrated. Flash column chromatography, 
eluting with 10% then 20% EtOAc-isohexane, gave the title compoimd as 
a pale yellow solid (0.027 g, 28%). NMR (CDCI3, 360 MHz) 5 1.30-1.34 
(2 H, m), 1.69-1.73 (2 H, m), 1.96 (1 H, d, J 15), 2.26^-2.35 (2 H, m), 2.41 (1 
H, d, J 3), 3.42 (1 H, d, J 6), 4.55 (1 H, d, J 6), 4.83 (1 H, s), 4.95 (1 H, s), 
6.92 (1 H, d, J 4), 7.39 (1 H, d, J 4); m/z 306 and 304 (M+H+). 

Example 126, (syn, cn££o)-7-{[(5-Chlorothien-2- 
yl)sulfoiiyl]amino}bicyclo[2.2.1]hept-2-yl acetate 



(a) Sodium hydride (55% wt/wt dispersion in oil; 1.75 g, 40 mmol) was 
added portionwise to a stirred solution of (e/i(io)-2- 
hydroxybicyclo[2.2.1]heptan-7-one dimethyl acetal (M. E. Jxmg, J. P. 
Hudspeth, c/. Am. Chem. Soc. 1977, 5508) (6.07 g, 36 mmol) and benzyl 
bromide (5.1 mL, 43 mmol) in dry DMF (100 mL) at room temperature 
under N2. The gently effervescent mixture was warmed to 50*>C for 3.25 h. 
The mixture was cooled, diluted with H2O (300 mL) and NH4CI (100 mL), 
and extracted with Et20 (4 x 100 mL). The extracts were dried (Na2S04), 
filtered and concentrated. Flash colimm chromatography, eluting with 
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20% EtOAc-isohexane, gave (e/Mio)-2-benzyloxybicyclo[2.2.1]heptan-7-one 
dimethyl acetal as an orange oil (7.25 g, 78%). NMR (CDCI3, 360 MHz) 
5 1.03 (1 H, dd, J 12, 2), 2.23 (1 H, ddd, J 12, 8, 4), 2.84 (1 H, dd, J 4, 4), 
3.14 (3 H, s), 3.16 (3 H, s), 3.17-3.19 (1 H, m), 4.30-4.35 (1 H, m), 4.45 (1 
5 H, d, J- 12), 4.48 (1 H, d, J 12), 6.02 (1 H, dd, J 6, 3), 6.35 (1 H, ddd, J 6, 3, 
1), 7.26-7.33 (5 H, m). 

(b) 50% H2SO4 (30 mL) was added dropwise to a vigorously stirred 
solution of (endo)-2-benzyloxybicyclo[2.2.1]heptan-7-one dimethyl acetal 
(7.13 g, 27.4 mmol) in CH2CI2 (300 mL) at room temperature. After 3.5 h, 

10 further 50% H2SO4 (30 mL) was added. After 24 h, cone H2SO4 (10 mL) 
was added and stirring was continued for 2 h. The mixture was diluted 
with H2O (100 mL) and neutralised with NaHCOa (s). The mixture was 
further diluted with H2O (200 mL) and extracted with CH2CI2 (2 x 150 
mL). The extracts were dried (Na2S04), filtered and concentrated. The 

15 residual oil was filtered through a plug of siUca, eluting with 20% EtOAc- 
isohexane, to give (e7Kio)-2-benzyloxybicyclo[2.2.1]heptan-7-one (6.20 g, 
100%). iH NMR (CDCI3, 400 MHz) 5 1.28 (1 H, dd, J 13, 3), 2.32 (1 H, ddd, 
J 13, 8, 4), 2.91-2.94 (1 H, m), 3.30-3.32 (1 H, m), 4.33-4.37 (1 H, m), 4.47 
(1 H, d, J 12), 4.53 (1 H, d, J 12), 6.35-6.37 (1 H, m), 6.68-6.71 (1 H, m), 

20 7.27-7.37 (5 H, m). 

(c) A solution of (en<io)-2-benzylox5rbicyclo[2.2.1]heptan-7-one (3.0 g, 14 
mmol), hydro^lamine hydrochloride (2.1 g, 30 mmol) and sodium acetate 
(2.5 g, 30 mmol) in EtOH-H20 (3:1, 50 mL) was stirred under N2 at room 
temperature for 18 h. The mixture was diluted with water (200 mL) and 

25 extracted with CH2CI2 (2 x 100 mL). The extracts were dried (Na2S04), 
filtered and concentrated. Flash column chromatography, eluting 50% 
EtOAc-isohexane, gave (enc?o)-2-benzyloxybicyclo[2.2.1]heptan-7-one 
oxime as a straw-coloured liquid (3.02 g, 94%). iH NMR (CDCI3, 400 MHz) 
1:1 mixture of oxime isomers 6 1.19-1.27 (1 H, m), 2.19-2.29 (1 H, m), 

30 3.11-3.12 and 3.72-7.74 (1 H, 2 x m), 3.41-^.43 and 4.15-4.16 (1 H, 2 x m), 
4.26-4.30 (1 H, m), 4.45-4.54 (2 H, m), 6.12-6.14 and 6.19-6.22 (1 H, 2 x 
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m), 6.44-6.46 and 6.52-6.54 (1 H, 2 x m), 7.25-7.36 (5 H, m) 7.60-8.10 (1 
H, br s); mtz 230 (M+H+). 

(d) Lithium aluminium hydiide (IM in THF, 14 mL) was added to a 
stirred solution of (e7ido)-2-benzyloxybicyclo[2.2.1]heptan-7-one oxime (3.0 

5 g, 13.1 mmol) in dry THF (60 mL) at -78«C under N2. After 45 min the 

mixture was warmed to room temperature and stirred for 1 h. The reaction 
was recooled to -~78°C and further lithium aluminium hydride (IM in THF, 
14 mL) was added. The orange solution was warmed to room temperature 
and stirred for a further 18 h. The reaction was quenched by cautious 

10 addition of saturated aqueous ammonium chloride (10 mL) then poured 
into saturated aqueous ammoniimi chloride (100 mL) and diluted with 
water (100 mL). Saturated aqueous Rochelle salt (100 mL) and EtOAc (200 
mL) were added. After standing for 15 min the two phases were separated 
and the aqueous phase was extracted with EtOAc (2 x 100 mL). The 

15 combined organic extracts were dried (Na2S04), filtered and concentrated. 
Flash column chromatography, eluting with 90:9:1 CH2Cl2-MeOH-NH3 
(aq), gave (syn, e7id;o)-7-aniino-2-benzyloxybicyclo[2.2.1]heptane as a pale 
yellow oil (0.67 g, 24%). iR NMR (CDCI3, 360 MHz) 5 1.15 (1 H, ddd, J 13, 
3, 2), 1.30-1.50 (2 H, br s), 2.23 (1 H, ddd, J 12, 8, 4), 2.48-2.50 (1 H, m), 

20 2.84-2.87 (1 H, m), 2.99 (1 H, d, J 2), 4.41 (1 H, ddd, J 8, 4, 3), 4,47 (2 H, 
s), 6.01 (1 H, dd, J 6, 3), 6.31 (1 H, ddd, J 6, 3, 1), 7.25-7-37 (5 H, m); mJz 
216 (M+H+). 

(e) A solution of {syn, en<io)-7-amino-2-benzyloxybicyclo [2.2. Ijheptane 
(0.66 g, 3.07 mmol), di-fert-butyldicarbonate (0.74 g, 3.4 mmol) and 

25 triethylamine (0.84 mL, 6 mmol) in dry CH2CI2 (10 mL) was stirred at 

room temperature under N2 for 18 h. The solution was poured into water 
(100 mL) and extracted with CH2CI2 (100 mL). The extract was dried 
(Na2S04), filtered and concentrated. Flash column chromatography, 
eluting with 10% EtOAc— isohexane, gave {syn, endoyi -{tert- 

30 butylo2grcarbonyl)amino-2-benzyloxybicyclo[2.2.1]heptane as a white solid 
(0.885 g, 92%). iH NMR (CDCI3, 360 MHz) 5 1.15-1.21 (1 H, m), 1.43 (9 H, 
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s), 2.05-2.12 (1 H, m), 2.70 (1 H, br s), 3.10 (1 H, br s), 3.55 (1 H, br s), 
4.45-4.48 (1 H, m), 4.44-4.49 (2 H, m), 6.02-6.04 (1 H, m), 6.31-6.33 (1 H, 
m), 7.26-7.24 (5 H, m). 

(f) A mixture of (syn^ en(io)-7-(tert-butyloxycarbonyl)ainino-2- 

5 ben2yloxybicyclo[2.2.1]heptane (0,74 g, 2.35 mmol), ammonium formate 
(1.6 g, 24 mmol) and 5% palladium on carbon (0.2 g) in MeOH (20 mL) was 
refluxed under N2. After 18 h, further ammonium formate (1.6 g) and 
palladium catalyst (0.2 g) were added. After 3 days the mixture was 
cooled, filtered and concentrated. The material was redissolved in MeOH 

10 (30 mL) with 5% palladium on carbon (0.5 g) and hydrogenated at 40 psi 
H2 in a Parr apparatus. When H2 uptake was complete (ca. 2 h) the 
mixture was filtered and the filtrate was concentrated to give {syn, endo)' 
7-(te7t-butyloxycarbonyl)amino-2-hydroxybicyclo[2,2-l]heptane as a white 
solid (0.471 g, 88%). iH NMR (CDCI3, 400 MHz) 6 1.05-1.11 (1 H, m), 1.35- 

15 1.40 (1 H, m), 1.45 (9 H, s), 1.50-1.55 (1 H, m), 1.65-1.75 (1 H, m), 1.80- 
1.95 (1 H, m), 2.10-2.20 (2 H, m), 2.30-2.35 (1 H, m), 3.70-3.75 (1 H, m), 
4.45-4.50 (1 H, m). 

(g) A solution of {syn, €7Z<io)-7-(tent-butyloxycarbonyl)amino-2- 
hydi'oxybicyclo[2.2,l]heptane (0.147 g, 0.647 mmol), acetyl chloride (0.055 

20 mL, 0.78 mmol) and EtsN (0.28 mL, 2 mmol) in dry CH2CI2 (5 mL) was 
stirred for 18 h at RT under N2. The mixture was diluted with H2O (20 
mL) and extracted with CH2Ci2 (2 x 25 mL). The extracts were dried 
(Na2S04), filtered and concentrated. Flash column chromatography, 
eluting with 20% EtOAc, gave the partly purified ester as a colourless oil 

25 (0.109 g). This material was dissolved in Et20 (1 mL) with 2M HCl in Et20 
(4 mL) and heated gently for 5 min. After stirring for 1.5 h at room 
temperature the solution was concentrated to give a yellow solid (0.058 g). 
The solid was resuspended in CH2CI2 (2 mL) and 5-chlorothiophene-2- 
sulfonyl chloride (0.13 g, 0.6 mmol) and EtsN (0.14 mL, 1.0 mmol) were 

30 added. After stirring for 18 h at room temperature, the mixture was 

diluted with CH2CI2 (20 mL), washed with IM citric acid (20 mL), dried 
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(Na2S04), filtered and concentrated. Flash column chromatography, 
elutmg 20% EtOAc-isohexane, gave (syn, c7wfo)-7-{[(5-chlorothien-2- 
yl)sulfonyl]amino}bicyclo[2.2.1]hept-2-yl acetate (0.034 g, 24%) as a 
colourless gum that solidified to a white powder on trituration with EtaO. 
5 m NMR (CDCI3, 400 MHz) 8 1.17-1.26 (1 H, m), 1.34-1.47 (2 H, m), 1.64- 
1.82 (2 H, m), 2.05 (3 H, s), 2.23-2.34 (2 H, m), 2.40-2.50 (1 H, m), 3.36- 
3.39 (1 H, m), 4.88-4.90 (1 H, m), 5.14-5.17 (1 H, m), 6.94 (1 H, d, J 4), 
7.41 (1 H, d, J 4); m/z 390, 388 (M+K+), 374, 372 (M+Na+), 352, 350 
(M+H+). 

10 

Example 127. (syn)-5-Chloro-iV-(5,6,7,8,9,10-hexahydro-5,9- 
methanobenzo[a][8]amiiilen-ll-yl)thiophene-2-sulfonamide 




15 (5,6,7,8,9,10-Hexahydro-5,9-methanobenzo[a] [8]annxilen-ll-one 

(Muratake and Natsume, Tetrahedron Lett, 1997, 7581) was converted to 
the oxime and then to the corresponding amine as described in the general 
procedures. The amine (0.062 g) was dissolved in dry CH2CI2 (1 mL) and 
EtsN (0.14 mLi, 1 mmol) and and 5-chlorothiophene-2-sulfonyl chloride 

20 (0.086 g, 0.4 mmol) were added. The solution was stirred at room 

temperature imder N2 for 26 h, then diluted with CH2CI2 (10 mL), washed 
with H2O (10 mL), dried, filtered and concentrated. Preparative thin layer 
chromatography, eluting with 10% EtOAc-isohexane, gave the titie 
compoxmd as a white sohd (0.033 g, 27%). m NMR (CDCI3, 400 MHz) 5 

25 0.95-1.10 (1 H, m), 1.20-1.30 (1 H, m), 1.60-1.80 (4 H, m), 2.29-2.35 (1 H, 
m), 2.65 (1 H, d, J 18), 2.85-2.90 (1 H, m), 3.10 (1 H, dd, J 18, 8), 3.65-3.70 
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(1 H, m), 4.55 (1 H, d, J 8), 6.92 (1 H, d, J 4), 7.10-7.18 (3 H, m), 7.37 (1 H, 
d, J 4); miz 392, 390 (M+Na+), 370, 368 (M+H+>. 

Example 128. encio-5-CIiloro-thiopheiie-2-sii]foiiic acid (S-amino- 
5 tricyclo[8.2.1.03^]trideca-3(8),4,6-trien-13-yl)-amide 



(a) N-(5-Nitro-tricvclor8.2.1.Q3,81trideca-3(8).4.6-trien- 13-one oximfi 
5-Nitro-tricyclo[8.2.1.03,8]trideca-3(8),4,6-trien-13-one («/. Org. Chem. 
1982, 47, 4329-4334) was converted to the oxime as described in the 

10 Greneral Procediires. 
m/z 247 (M+HK 

(b) en<£o-N-(5-N itro-tricvclor8.2.1.03.81trideca-3r8)-4.6-trien-]3-vn- 
hvdroxylamine 

The oxime was reduced to the hydroxylamine using sodium 
15 cyanoborohydride by the procedure of Example 108 step 1 
m/z 249 (M+H+). 

(c) g7zd:o-Tricvclof8.2.1.Q3.81t ndeca-3(8).4.6-triene-5.1 3-diaTmTiP. 



Activated 2dnc dust (excess) was added to a rapidly stirring solution of N- 

20 (5-nitro-tricyclo[8.2.1.03,8]trideca-3(8),4,6-trien-13-yl)-hydroxylamine(2.0 
g) in 1:1 tetrahydrofuran:2N aqueous HCl (100 mL). After two hours the 
reaction naixture was filtered and reduced to half volume under reduced 
pressure. The residue was basified to pH 9 with 4N NaOH and extracted 
into ether (4 x 100 mL). The organic extracts were combined, dried over 





•H 
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MgS04, filtered and the solvent removed under reduced pressure to afford 
the title compound as a clear oil. (1.6 g). vnlz 203 (M+H+). 
(d) endQ-(5-Amino-tricvclor8.2.1.0331trideca-3(8).4,6>trien-13-vl)-carbamic 
acid tert-butyl ester 



A solution of di-tertbutyldicarbonate (864 mg) in dichloromethane (20 mL) 
was added over four hours to a stirred solution of tricyclo[8.2,1.03»^]trideca- 
3(8),4,6-t^iene-5,13-dia^line (800 mg) in dichloromethane (50 mL) at -20^C. 
After a further two hours the solution was warmed to room temperature 

10 and the solvent removed under reduced pressure. The residual oil was 

purified by chromatography on silica gel (30% EtOAc/isohexane) to aflford 
the product as a white solid (500 mg), NMR (CDCI3 400 MHz) 5 1.20- 
1.25 (2H, m), 1.46 (9H, s), 1.65-1.69 (2H, m), 2.40-2.46 (4H, m), 2.86-2.90 
(2H, m), 4.05 (IH, brs), 5.29 (IH, brs), 6.41-6.44 (2H, m), 6.84 (IH, d, J = 

15 5.0 Hz). 

(e) gnc;gQ-(13-tert-Butoxycarbonylannno-tricvclor8.2.1.Q^'Q1trideca--3(8),4,6- 
trien-5-vl) carbamic acid allyl ester 



20 Allyl chloroformate (75 fxL) was added to a stirred solution of (5-amino- 

tricyclo[8.2.1.03'8]tiideca-3(8),4,6-trien-13-yl)-carbainic acid tert-butyl ester 



o 




o 
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(213 mg) in dry dichloromethane (10 mL) containing 4-methylmorpholine 
(140 mg). After one hour the reaction was dilute with citric acid (10% aq, 
20 mL) and the organic layer separated, dried over MgS04, filtered and 
the solvent removed under reduced pressure to afford the title compound 
5 as a white soHd. (264 mg). iR NMR (CDCI3 400 MHz) 6 1,17-1.24 (2H, m), 
1.46 (9H, s), 1.67-1.70 (2H, m), 2.45-2.59 (4H, m), 2.93-3.00 (2H, m), 4.00 
(IH, brs), 4.65 (2H, dd, J = 4,0 and 1.0 Hz), 5.25 (IH, dd, J = 8.0 and 1.0 
Hz), 5.37 (IH, dd, J = 16.0 and 1.0 Hz), 5.96 (IH, m), 6.57 (IH, brs), 7.02 
(IH, d, J = 8.0 Hz), 7.10 (2H, m). 
10 (f) endo' f 13-(5-Chloro-thiophene-2-sulfonylamino)- 

tricvclof8.2.1.0^^^1trideca-3(8).4,6-trien-5-vl1-carbamic acid allvl ester 



Dry HCl gas was passed through a cooled solution of (13-tert- 
15 butoxycarbonylamino-tricyclo[8.2.1.03'^]trideca-3(8),4,6-trien-5-yl) 

carbamic acid allyl ester (264 mg) in dry ether for ten minutes. At the end 
of this time a white precipitate had formed which was filtered off to afford 
the amine hydrochloride. (204 mg) ttz/z 286 (M+H+). The recovered 
material was re-suspended in dry dichloromethane and treated with 4- 
20 methylmorpholine (160 |xL) and 5-chlorothiophene-2-sulfonyl chloride (159 
mg). After 18 hours a polyamine scavenger resin ( 1.0 g, Novobiochem 
4.61 mmol/g) was added and the solution stirred for a further six hours. 
The reaction was filtered to remove the resin and the resin pad washed 
sequentisJly with dichloromethane, methanol, ether 20 mL each). The 
25 filtrate and washings were combined and the solvent removed under 

reduced pressure. The residue was partitioned between dichloromethane 
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and water, the organic layer separated, dried, MgS04, filtered and the 
solvent removed under reduced pressure. Chromatography on silica gel 
(20% EtOAc/isohexane) afiforded the title compoixnd as a white solid. (180 
mg). m NMR (CDCI3 400 MHz) 5 1.17-1.25 (2H, m), 1.62-1,65 (2H, m), 
5 2.34-2.37 (2H, m), 2.50-2.56 (2H, m), 2.95 (IH, d, J = 12 Hz), 3.00 (IH, d, J 
= 12 Hz), 3.74 (IH, dt, J = 8.0 and 1.0 Hz), 4.65 (2H, m), 5.24 (IH, d, J = 
8.0 Hz), 5.27 (IH, d, J = 12 Hz), 5.37 (IH, d, J = 16 Hz), 5.95 (IH, m), 6.55 
(IH, brs), 6.93 (IH, d, J = 4.0 Hz), 6.98 (IH, d, J = 8.0 Hz), 7.08 (2H, m), 
7.44 (IH, d, J = 4.0 Hz), m/z 466 (M+H+), 
10 (g) end[Q>5-'Chloro-thiophene-2-sulfonic acid (5-amino- 
tricvclor8.2.1.03>81trideca-3f8).4.6-ti-ien-13-vl)-amide 



A catalytic amoxmt of Pd(PPh3)4 was added to a stirred solution of [13-(5- 
15 chloro-thiophene-2-sulfonylamino)-tricyclo [8.2.1, O^^s] trideca-3(8),4,6-trien- 
5-yl]-carbainic acid allyl ester (140 mg) in dichloromethane containing 10% 
PhSiHs. The resulting mixture was stirred at room temperature for two 
hours at which time the solvent was removed under reduced pressure. 
The residue was purified by chromatography on silica gel (20% 



20 EtOAc/isohexane ) to afford the title compound as a white solid. (74 mg). 

m NMR (CDCI3 400 MHz) 5 1.16-1.19 (2H, m), 1.56-1.66 (2H, m), 2.26-2.52 
(4H, m), 2.76 (IH, d, J = 12.0 HzO, 2.85 (IH, d, J = 12.0 Hz), 3.72 (IH, dt, J 
= 4.0 and 1.0 Hz), 5.29 (IH, d, J = 8.0 Hz), 6.42 (2H, m), 6.81 (IH, d, J = 8.0 
Hz), 6.92 (IH, d, J = 4.0 Hz), 7.44 (IH, d, J = 4.0 Hz), m/z 382 (M+H+). 
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Example e7idto-N-[13-(5-CMoro-tMophene-2-sulfoiiylammo)- 

tricyclo[8.2.1,033]trideca-3(8),4,6-trien.5.yl]-2.pyrroHdin.l-^^^ 

acetamide 



(a) e7i<io>2~Chloro-N- ri3-(5-chloro-thiQphene-2-sulfonvlaminoV 
tricvclor8.2.1,Q3>8ltrideca-3(8).4.6-trien-5-vl1- flp.f^tfl 

Chloroacetyl chloride (75 fiL) was added to a stirred solution of endo 5- 
chloro-thiophene-2-sulfonic acid (5-amino-tricyclo[8.2.1.03.8]trideca- 
3(8),4,6-trien-13-yl)-amide (Example 128) (360 mg) in dichloromethane (15 
mL) containing 4-methylmorpholine (131 pLX After 30 minutes at room 
temperature the reaction mixture was poured into IN HCl (30 mL), and 
the organic layer separated off. The aqueous layer was then extracted 
with dichloromethane (2 x 15 mL) and the combined organic layers dried 
over MgS04, filtered and the solvent removed under reduced pressure to 
afford the product as a gum (430 mg) which was used without further 
purification. iH NMR (CDCI3 400 MHz) 5 1.13-1.17 (2H, m), 1,61-L68 (2H, 
m), 2.36-2.39 (2H, m), 2.51-2.59 (2H, m), 2.99 (IH, d, J = 12.0 Hz), 3.04 
(IH, d, J = 12.0 Hz), 3.72 (IH, dt, J = 8.0 and 4.0 Hz), 4.12 (2H, s), 5.23 
(IH, s), 6.94 (IH, d, J = 4.0 Hz), 7.04 (IH, d, J = 8.0 Hz), 7.28 (2H, m), 7.44 
(IH, d, J = 4.0 Hz), 8.16 (IH, brs). 

(b) e/irfo-N- ri3-(5-Chloro-thiophene-2-sulfonvlamino)- 
tricvclor8. 2.1.03>8ltrideca-3(8).4.6-trien-5-vll-2-pvrrolidin-l-vl-acetamide 
A solution of the chloroacetamide firom step (a) (257 mg) in 
dichloromethane (5 mL) was added rapidly to a solution of pj^olidine 
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(142 mg) in dichloromethane (20 roL). The resulting mixture was stirred 
at room temperature for 3 hours at which point the solvent was removed 
under reduced pressvire. The residue was partitioned between 
dichloromethane and NaHCOa (aq), the organic layer separated, dried, 
5 MgS04, filtered and the solvent removed under reduced pressure. 

Crystallization from methanol afforded the title compound as a white 
solid. (124 mg). NMR (CDCI3 400 MHz) 5 1.15-1.19 (2H, m), 1.50-1.62 
(3H, m), 1.84-1.87 (4H, m), 2.35-2.38 (2H, m), 2.52-2.56 (2H, m), 2.70 (4H, 
brm), 2.95 (IH, d, J = 12.0 Hz), 3.01 (IH, d, J = 12.0 Hz), 3.27 (2H, s), 3.74 
10 (IH, dt, J = 8.0 and 4.0 Hz), 5.09 (IH, d, J = 8.0 Hz), 6.93 (IH, d, J = 4.0 
Hz), 7.01 (IH, d, J = 8.0 Hz), 7.32 (2H, m), 7.44 (IH, d, j = 4.0 Hz), 9.05 
(IH, s). miz 494 (M+H+) 

The following compounds in accordance with formiila A below were 
15 prepared by the method of Example 129, substituting the appropriate 
amine for pyrrolidine in step (b). In all cases, purification was by mass 
directed EDPLC. 




20 



Elxample 


R 


ntiz (M+H+) 


130 




604 
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Example 


R 


wt/s (M+H+) 


131 




616 


132 




586 


133 


O- 


509 


134 




524 


135 




511 


136 


Et 


497 


137 




581 


138 


OMe 


615 


139 


PhO — V 

/A 


Dl / 


140 




616 


141 




613 
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example 


R 


m/z (M+H+) 


142 


N 


623 






143 


Ph— \ 

/ 

Me 


545 


144 


OMe 


616 



Example 145. €/tdo-N-{5-[2-(4-Fluoro-phenoxy)-ethoxy]- 
tricyclo[8*2.1.03.8]tindeca-3(8),4,6-trien-13-yl}-ben2eiiesuIfoiiam 



5 




(a) e7irfQ>N-(5-HvdrQxv-tricvclof8.2.1.0 3>8]trideca-3(8),4.6-trien-13-yl)- 

benzenesulfonamide 

EndO'lSS<5-Aixdno-tTicyclo[8.2.1.0^'^]tn^ 

benzenesulfonamide (Example 42) (1.0 g, 2.92 mmol) in 2:1 water : 
10 concentrated sulphuric acid (100 mL) was stirred at O^C for one hour to 
give an even dispersion. Sodium nitrite (0.242g, 3.51 mmol) in the 
TninirmiTn quantity of water was added below the surface of the reaction 
mixture, and stirred with ice cooling for one hoxir. The cold reaction 
mixture was added to water (400 mL) which had been px'e-heated to 80°C, 
15 then allowed to cool to room temperature and extracted with ethyl acetate. 
The organic extract was washed with brine and concentrated to give a 
brown oil. The crude product was purified by flash chromatography on 
sUica gel (isohexane:ethyl acetate) to give a yellow solid. 656 mg. NMR 
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(CDCI3, 400 MHz) 5 7.93 (2H, m), 7.59 (IH, m), 7.53 (2H, m), 6.86 (IH, d, J 
= 7.8 Hz), 6.54 (2H, m), 5.08 (IH, d, J = 7.9 Hz), 3.65 (IH, m), 2.83-2.92 
(2H, m), 2.32-2.42 (2H, m), 2.18-2.24 (2H, m), 1.56 (2H, m), 1.12 (2H, m). 
m/z 344 (M+H+). 

5 (b) e7ido-N-{5-r2-(4-Fluoro-phenoxv)-ethoxvl-tricvclof8.2.1.03>8]trideca> 
3(8),4,6-trien-13-vl}-benzenesulfonamide 

The phenol from step (a) (200 mg, 0.583 mmol), 4-fluorophenoxyethyl 
bromide (134 mg, 0.612 mmol) and potassium carbonate (800 mg) in DMF 
(10 mL) were stirred and heated at 45<^C for 64 hours, then allowed to cool 

10 to room temperature and diluted with ethyl acetate and IM hydrochloric 
acid. The organic phase was washed with water, brine and concentrated 
to give an orange oil. The crude product was purified twice by flash 
chromatography on silica gel (isohexane: ethyl acetate). The 
chromatographed material was further pxirified by mass-directed 

15 preparative HPLC to give a white solid 65 mg . ^H NMR (CDCI3, 400 MHz) 
8 7.93 (2H, m), 7.60 (IH, m), 7.53 (2H, m), 6.96 (3H, m), 6.88 (2H, m), 6.64 
(2H, m), 4.95 (IH, d, J = 7.9 Hz), 3.68 (IH, m), 2.89-2.99 (2H, m), 2.38-2.47 
(2H, m), 2.22-2.27 (2H, m), 1.13 (2H, m). m/z 482 (M+H+). 



20 The following compounds, in accordance with formula B below, were 

prepared by the method of Example 145, substituting the appropriate 
bromoalkyl derivative for 4-fluorophenoxyethyl bromide in step (b). In 
each case, purification was by mass directed HPLC. 
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Example 


R 


m/z (IVI+H+) 


146 




468/470 


147 




464 


148 




498/500 


149 




435 


150 




435 



Example 151. e»db-5-Cliloro-thiophene-2-siilfonic acid (5- 
hydroxymethyl-tricyclo[8.2.1.03'^]trideca-3(8),4,6-trien-13-yl)-ami 

5 




(a) endo' 13-(5-ChlorO"thiophene-2-sulfonvlamino)" 
tricyclor8,2,l,0^'Q1tiideca-3(8),4.6-trieiie-5-carboxylic acid methyl ester 
This intermediate was prepared as in Example 1 using methyl 3,4- 

10 bis(bromomethyl)benzoate as the starting material for the precursor 

amine, and reacting said amine with 5-chlorothiophene-2-sulfonyl chloride. 
iH NMR (CDCI3, 400 MHz) 5 7.74 (2H, m), 7.45 (IH, d, J = 4.0 Hz), 7.13 
(IH, d, J = 8.3 Hz), 6.94 (IH, d, J = 4.0 Hz), 5.16 (IH, d, J = 7.2 Hz), 3.89 
(3H, s), 3.72 (IH, m), 3.04-3.11 (2H, m), 2.63-2.70 (2H, m) 2.41-2.44 (2H, 

15 m) 1.64-1.69 (2H, m) 1.12-1.15 (2H, m). m/z 426/428 (M+H+). 
Step Cb) 
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IM DIBAL-H in toluene (28-8 mL, 28.8 mmol) was added to a stirred 
solution the intermediate ester (3.07 g, 7,21 mmol) in toluene (60 mL) at 
such a rate to maintain the reaction temperature below — 70^0, and stirred 
at this temperature for 2 hours. The reaction mixture was quenched with 
5 methanol at— 78°C and allowed to warm to room temperature. The mixture 
was diluted with ethyl acetate and washed with IM hydrochloric acid, 
saturated sodium bicarbonate solution, brine and the organic phase was 
concentrated to give a white sohd. 2.79g. NMR (CDCI3, 400 
MHz) 5 7.44 (IH, d, J = 4.1 Hz), 7.06 (3H, m), 6.94 (IH, d, J = 3.9 Hz), 5.19 
10 (IH, d, J - 7.6 Hz), 4.62 (2H, s), 3.74 (IH, m) 2.99-3.04 (2H, m), 2,54-2.61 
(2H, m), 2.39 (2H, m), 1.62-1.68 (2H, m), 1.16 (2H, m). 



Example 152. eiicZo-5-Chloro-thiophene-2-sulfomc acid (5 
styr-yltricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-13-yl)-amide 



15 




(a) e7zdo-5-Chloro-thiophene-2-sulfonic acid (5-formvl- 
tricvclor8.2.1.03>81trideca-3(8).4-6-trien-13-vD-amide 

Pyridinium dichromate (1.77g, 4.7 mmol) was added to a stirred solution of 
e7i(io-5-chloro-thiophene-2-sulfonic acid (5-hydroxymethyl- 

20 tricyclo[8.2.1.03>81trideca-3(8),4,6-trien-13-yl)-amide (Example 151) (1.25g, 
3.1 mmol) in DCM (50 mL). The mixture was stirred at room temperature 
for two hours and then filtered through silica washing thoroughly with 
ethyl acetate. The solution was concentrated to give an orange oil. The 
crude product was purified by flash chromatography on silica gel 

25 (isohexaneiethyl acetate) to give a colourless oil l.lOg. ^H NMR (CDCI3, 

400 MHz) 6 9.93 (IH, s), 7.59 (2H, m), 7.45 (IH, d, J = 4.0 Hz), 7.23 (IH, d, 
J = 7.5 Hz), 6.94 (IH, d, J = 4.1 Hz), 5.41 (IH, d, J = 6.8 Hz), 3.71 (IH, m). 
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3.11- 3.17 (2H, m), 2.65-2.72 (2H, m), 2.44-2.47 (2H, m), 1.64-1.70 (2H, m), 

1.12- 1.15 (2H, m). 
Step (h) 

IM Potassium t-butoxide in THF (0.379, 0.379 mmol) was added dropwise 
5 to a stirred suspension of benzyltriphenylphosphonium chloride (147 mg, 
0.379 mmol) in THF (0.5 mL). Stirred at room temperatm-e for 30 
minutes. The yhde mixture was then added to a stirred solution of the 
formyl intermediate from step (a) (50 mg, 0.126 mmol) in THF (0.5 mL) 
and stirred at room temperature for one hour. The reaction mixture was 

10 quenched with 2M hydrochloric acid and extracted with ethyl acetate. The 
organic phase was concentrated to di^ess, and the crude product purified 
by mass-directed preparative HPLC. NMR (CDCI3, 400 MHz) [1:1 
mixture of cis and trans isomers] 5 7.50 (IH, d, J = 7.2 Hz), 7.44 (IH, m), 
7.35 (IH, t, J = 7.8 Hz), 7.18-7.28 (4H,m), 7.06 (2H, m), 6.94 ( 2H, m), 6.54 

15 (IH, m), 5.09 (IH, d, J = 7.7 Hz), 3.76 (IH, m), 2.90-3.07 (2H, m), 2.51-2.65 
(2H, m), 2.31-2.42 (2H, m), 1.63-1.68 (2H, m), 1.15-1.26 (2H, m) for cis 
isomer, m/z 470/472 (M+H+). 

The following compoxmds, in accordance with formula C below, were 
20 prepared by the method of Example 152, using the appropriate 
alkyltriphenylphosphonium bromide in step (b) : 




Example 


R 


m/z (M+H+) 


153* 


MeO"^ 


500/502 



wo 01/70677 



120 



PCT/GBOl/01154 



M2a Ti. o Xll jJ Xt:> 


R 


m/z (M+H+) 


154* 




488/490 


155* 




548/550/562 


156* 




498/500 


157 




394/396 



- mixture of cis and traizs isomers 



Example 158. eitdo-3-[13-(5-Chloro-tliiopliene-2-sulfoiiylamino)- 
tricyclo[8.2,l.()^'»]trideca-3(8),4,6-trien-5-yl]-acrylic acid methyl 
5 ester 




A solution of 67i<io-5-chloro-thiophene-2-sulfonic acid (5-formyl- 
tricyclo[8.2.1.03»s]trideca-3(8),4,6-trien-13-yl)-amide [Example 152 step (a)] 
(2.33g, 5.88 mmol) in DCM (20 mL) was added to a stirred solution of 

10 methyl (triphenylphosphoranylidine)acetate (5.90g, 17.65 mmol) in DCM 
(40 mL), then stirred at room temperature for 18 hours. Reaction mixture 
was quenched with 2M hydrochloric acid and the organic phase 
concentrated to dryness. The crude product was purified by flash 
chromatography on silica gel eluting with 3:1 isohexane : ethyl acetate to 

15 give a white solid 2.1g. NMR (CDCI3, 400 MHz) a 10:1 mixture of trans 
and cis isomers 5 7.62 (IH, d, J = 16.0Hz), 7.45 (IH, d, J = 4.0 Hz), 7.24 
(2H, m), 7.08 (IH, d, J = 7.7 Hz), 6.94 (IH, d, J - 3.9 Hz), 6.38 (IH, d, J = 
16.0 Hz), 5.18 (IH, d, J = 6.2 Hz), 3.73 (IH, m), 3.05 (2H, d, J = 16.2 Hz), 
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2.57-2.64 (2H, m), 2.40 (2H, m), 1.67 (2H, m), 1.17 (2H,m) for trans isomer. 
miz 452/454 (M+H+). 

Following the procedure of Example 158, and using the appropriate ylide, 
5 there were also prepared: 

Example 159. e7irfo-5-Cliloro-thiopliene-2-svilfordc acid [5-(3-oxo-3- 
pheiiyl.propeiiyl)-tricyclo[8.2.1.0 3,8]trideca-3(8),4,6-trien-13-yl]- 
amide. 

10 

mIz 498/500 (M+H+); 
and 

15 Example 160. endo-5-Cliloro-tliiopliene-2-sulfoiiic acid [5-(2-cyano-. 
vinyl)-tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien.l3-yl].amide. 

mIz 419/421 (M+H+). 

20 Example 161. ^/^c?o-5-Cliloro-thiophene-2-siilfoiiicacid [5-(3- 

liydroxypropeiiyl)tricyclo[8.2.1.03'S]trideca-3(8),4,6-trien-13-yl]- 
amide 




IM DIBAL-H in toluene (18.6 mL, 18.6 mmol) was added to a stirred 
25 solution of en-do-3-[13-(5-Chloro-thiophene-2-sulfonylamino)- 

tricyclo[8.2.1,03'8]trideca-3(8),4,6-trien-5-yl]-acrylic acid methyl ester 
(Example 158) (2.10g, 4.65 mmol) in toluene (80 mL) at such a rate to 
maintain the reaction temperature below — 70*^0. After stirring at this 



BNSDCXilD: <WO ^0170677A1_I_> 



m 



WO 01/70677 PCT/GBOl/01154 

122 

temperature for 2 hours, the reaction mixture was quenched with 
methanol at — 78°C and allowed to warm to room temperature. The 
mixture was diluted with ethyl acetate and washed with IM hydrochloric 
acid, saturated sodium bicarbonate solution, brine and the organic phase 
5 was concentrated to give a white solid. 1.90g, NMR (CDGI3, 400 MHz) 
10:1 mixture of trans and cis isomers 6 7.44 (IH, d, J = 3.9 Hz), 7.11 (2H, 
m), 7.01 (IH, d, J = 7.8 Hz), 6.93 (IH, d, J = 4.0 Hz), 6.54 (IH, d, J = 15.9 
Hz), 6.29-6.36 (IH, m), 5.11 (IH, d, J= 7.6 Hz), 4.30 (IH, d, J =5.3 Hz), 3.75 
(IH, m), 3.01 (2H, m), 2.54-2.61 (2H, m) 2.38 (2H, m), 1.64 (2H, m), 1.16 
10 (2H, m) for trans isomer. 

Example 162. ertdo-5-Chloro.thiophene-2-siilfomc acid {5-[3-(4- 
fliioro-pheiioxy)-propyl]-tricyclo[8.2.1.0 33]trideca-3(8),4,6-trien-13. 
yl}-amide 



15 




(a) e7ido-5-Chloro-thiophene-2-sulfonic acid [S-O-hydroxjrpropenyl)- 
tricyclo[8.2.1.03»8]trideca-3(8),4,6-trien-.13-yl]-amide (Example 161) (50 mg, 
0.118 mmol) and platinum dioxide (5 mg) in glacial acetic acid (5 mL) were 
stirred at room temperature under a balloon of hydrogen for three hours. 

20 The mixture was filtered through Celite® and concentrated to dryness. 
The crude product was purified by flash chromatography on silica gel 
(isohexaneiethyl acetate) to give a colourless oil 18 mg. ^H NMR (CDCI3, 
400 MHz) 5 7.44 (IH, d, J = 4,0 Hz), 6.89>6.99 (4H,m), 5.13 (IH, d, J = 7.8 
Hz), 3,75 (IH, m), 3.66 (2H, t, J = 6.5 Hz), 2.98-3.02 (2H, m), 2.62 (2H, t, J 

25 =r 7.4 Hz), 2.51-2.59 (2H, m), 2.37 (2H, m), 1.82-1.89 (2H, m), 1.63 (2H, m), 
1.17 (2H,m). 
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10 



15 



20 



(b) Methanesulphonyl chloride (5.6 mg, 0.049 mmol) in DCM (0.1 mL) was 
added dropwise to an ice-cooled solution of the 3-hydroxypropyl derivative 
from step (a) (19 mg, 0.045 mmol) and triethylamine (6.8 mg, 0.067 mmol) 
in DCM (0.9 mL). After stirring at O^C for 90 minutes, more triethylamine 
(3.4 mg) and methanesulphonyl chloride (2.8 mg) were added and stirred 
for a farther hour at 0°C. After dilution with DCM and washing with O.IM 
hydrochloric acid and water (x2), the organic phase was concentrated to 
give the crude mesylate as a colourless oil (17 mg) which was used 
immediately in the next step. The mesylate (17 mg, 0.0334 mmol), 4- 
fluorophenol (3.8 mg, 0.0334 mmol, tris(3,6-dioxaheptyl)amine (109 mg, 
0.337 mmol) and potassium carbonate (7.0 mg, 0.051 mmol) in toluene (1 
mL) were stirred and heated at lOO^C for 18 hours, cooled to room 
temperature and diluted with ethyl acetate. Washed with IM hydrochloric 
acid, 5% sodium bicarbonate solution and brine. The organic phase was 
concentrated to dryness. The crude product was purified by flash 
chromatography on silica gel (isohexane:ethyl acetate) to give a colom-less 
oil. This was further purified by mass-directed preparative HPLC to give 
the title compound (4.3 mg). NMR (CDCI3, 400 MHz) 5 7.44 (IH, d, J = 
4.0Hz), 6.90- 6.99 (6H, m), 6.81 (2H, m), 5.05 (IH, d, J = 7.8 Hz), 3.90 (2H, 
t, J = 6.3 Hz), 3.76 (IH, m), 2.95-3.01 (2H, m), 2.72 (2H, t, J = 7.7 Hz), 2.49- 
2.59 (2H, m), 2.36 (2H, m), 2.05 (2H, m), 1.63 (2H, m), 1.16 (2H, m). nxlz 
520/522 (M+H+). 

Example 163. efi£io-Ar-(5-Hydroxymethyl-tricyclo[8.2.1,03»8]trideca- 
3,5,7-trien-13-yl)beiizeiiesulfonamide 



Lithium Alviminiimi Hydride (300|.il of l.OM in THF) was added dropwise 
to a solution of e^^(io-13-(benzenesulfonylamino)-tricyclo[8.2.1.03»8]trideca- 
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3(8),4,6-triene-5-carboxylic acid methyl ester* (116 mg, O.Smmol) in dry 
THF (5 mL) stirring under a nitrogen atmosphere at O^'C with stirring. 
The reaction was allowed to warm to room temperature and stirring 
continued for 1 hour. Water (2.0 mL) and l.OM sodium hydroxide solution 
5 (2.0 mL) were added to the reaction mixture and stirred for 30 minutes. 
Reaction mixture was extracted into dichloromethane, dried with 
anhydrous magnesium sulphate, filtered and the solvent removed by 
evaporation to yield a colourless oil. Purified by mass-directed preparative 
HPLC. iH NMR (CDCI3, 400 MHz) 5 L08-L13 (2H, m), 1.55-1.58 (2H, m), 
10 2.27 (2H, m), 2.46-2.53 (2H, m), 2.95-3.00 (2H, dd, J=16Hz and 4Hz), 3.66- 
3.71 (IH, q), 4.61 (2H,s), 5.01 (IH, d, J=8Hz), 7.01-7.06 (3H, m), 7.51-7.55 
(2H, m), 7.58-7.62 (IH, m), 7.92-7.95 (2H, m). m/z 380 (M+Na-^). 
* - prepared as in Example 151 step (a), using benzenesulfonyl chloride. 

15 Example 164. enc?o-iV-(5-Bromomethyl-tricyclo[8.2.1.033]tr'ideca- 

3,5,7-trieii-13-yl)benzenesulfonamide 

o o 

Br 

e;zcfo-N-(5-Hydroxymethyl-tricyclo[8.2.i.03'8]trideca-3,5,7-trien-13-yl) 
benzenesulfonamide (Example 163) (107 mg, 0.3nmiol) and carbon 

20 tetrabromide (1.05 eq. 104 mg) were combined in dry diethyl ether (10 mL) 
and cooled to 0°C under nitrogen. To this was added triphenyl phosphine 
(1.05 eq. 83 mg) and the reaction was continued at 0°C for 1 hour. 
Reaction was then allowed to warm to room temperature, after 4 hours a 
further 1 equivalent of carbon tetrabromide and triphenyl phosphine was 

25 added and the reaction progressed for 5 hoin:s. Solvent was removed by 
evaporation and the crude product purified by flash chromatography (10 
20% EtOAc in isohexane), and then fiirther purified by mass-directed 
preparative HPLC. NMR (CDCI3, 400 MHz) 5 1.08-1.13 (2H, m), 1.56- 
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10 



15 



20 



1.61 (2H, m), 2.25-2.30 (2H, m), 2,44-2.53 (2H, m), 2.94-2.99 (2H, dd, 
J=16Hz and 4HzX 3.66-3.71 (IH, q), 4.42 (2H, s), 4.93 (IH, d, J=8Hz), 6.99- 
7.09 (3H, m), 7.51-7.62 (3H, m), 7.92-7.95 (2H, m). m/z 421 (M+H+). 

Example 165. e7^6?o-JV-[5-(4-Chloro-pheiioxymethyl)- 
tricyclo[8.2,1.033]trideca-3,5,7-trien-13-yl]beiizeiiesulfonaim 



4-Chlorophenol (12.2 mg, 0.095inmol), sodium hydride 60% w/w in mineral 
oil (3.8 mg, 0.095mmol) and dry DMF (1.5 mL) were combined in a test 
tube and stirred at room temperatiure for 30 minutes. To this was added 
e7zdo-N-(5-bromomethyl-tricyclo[8.2.1.03.8]trideca-3,5,7-trien-13-yl)- 
benzenesulfonamide (Example 164) (20 mg, 0.0475mmol) and the reaction 
continued at room temperature for 2 hours. Reaction mixture was then 
heated to 60**C for 4 hours. Solvent was removed by evaporation and the 
crude product was piuified by mass-directed preparative HPLC. m/z 468 
(M+H+). 

The following compounds in accordance with formula D below were 
prepared by the method of Example 165, substituting the appropriate 
phenol for 4-chlorophenol: 




OR 




D 



Example 



m/z (M+H+) 
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Example 


R 


m/z (M+H+) 


166 


o 


434 


167 


F 

rv- 


452 


168 




452 


169 




464 


170 




502 


171 




490 


172 


1 -VT_ / \ 


501 


173 




485 


174 




518 


175 


Me y /"^"^ 

/-\^^_^ 


560 



Example 176. end!o-5-Chloro-thiopliene-2-sulfonic acid (5-cyano- 
tricyclo[8.2.1.03.8]trideca-3,5,7-trien-13-yl)amide 
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The compound of Example 152 step (a) (100 mg, 0.253mmol), 
hydroxylamine hydrochloride (23 mg, 0.328mmol) and formic acid (5 mL) 
were combined and heated to reflux under nitrogen for 2 hours. Reaction 
5 mixture was allowed to cool to room temperature and then poured onto 
iced water (20 mL), neutralized with aqueous sodium hydroxide with the 
temperature maintained at 0^*0. The solution was then extracted with 
diethyl ether, and the combined organic solution dried over anhydrous 
magnesiimi sulphate. Filtered and evaporated to jdeld a white solid. 



10 Purified by mass-directed preparative HPLC. NMR (CDCI3, 400 MHz) 5 
1.07-1.15 (2H, m), 1.65-1.72 (2H, m), 2.41-2.48 (2H, m), 2.57-2.67 (2H, m), 
3.07-3.15 (2H, t, J=16Hz), 3.66-3.71 (IH, q, J=6Hz), 5.28-5.30 (IH, d, 
J=6Hz), 6.95 (IH, d, J=4Hz), 7.17 (IH, m), 7.35-7.38 (2H, m), 7.45 (IH, d, 
J=4Hz). m/z 393 (M+H+). 



Elxample 177. e7tc2o-5-Chloro-thiophene-2-siilfonic acid [5-(6- 
pyridiii-2-yl-[l,2,4]oxadiazol-3-yl)-tricyclo[8.2.I.03»8]trideca-3,5,7- 
trien-lS-yl] amide 



15 




20 (a) e7ido-13-(5-Chloro-thiophene-2-sidfonylarQino)-N-hydro3qr- 
tricyclo [8 . 2 . 1 . O^-S] trideca-3 ,5 , 7-triene-5-carboxamidine 
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e7Z(io-5-Chloro-thiophene-2-sulfomc acid (5-cyano-tricyclo [8.2.1. O^'^ltrideca- 
3,5,7-trien-13-yl)-amide (Example 176) (50 mg, 0.127iiunol), triethylamine 
(32fxl, 0.229imnol), hydroi^lamine hydrochloride (13 mg, 0.19mmol) and 
5 ethanol (5 mL) were combined and heated to reflux under nitrogen 

overnight. The solvent was removed by evaporation and the residue was 
partitioned between IM HCl solution and ethyl acetate. The organic layer 
was separated, dried over anhydrous magnesium sulphate, filtered and 
evaporated to give a pale gum which was used without further 

10 purification, m/z 426 (M+H+). 

(b) The product of step (a) (15 mg, 0,0352mmol), sodiimi hydride 60% w/w 
(1.5 mg) and THF (1.5 mL) were combined in a test tube and stirred at 
room temperature for 1 hour. To this was added ethyl picolinate (5.3 mg, 
0.0352mmol) and the reaction was heated to 65°C for 3 hours and then 

15 allowed to cool to room temperature. Water (2 mL) and IM HCl solution 
(2 mL) were added to the reaction and the whole mixture was extracted 
with 3x3 mL of ethyl acetate. The combined organic layers were dried 
over anhydrous magnesium sulphate, filtered and evaporated to give a 
yellow gum. Purified by mass-directed preparative HPLC. NMR 

20 (CDCI3, 400 MHz) 5 1.16-1.25 (2H, m), 1.66-1.73 (2H, m), 2.45 (2H, m), 

2.64-2.76 (2H, m), 3.08-3.15 (2H, m), 3.73-3.78 (IH, q, J=6Hz), 5.27 (IH, d, 
J=6Hz), 6.95 (IH, d, J=4Hz), 7.22 (2H, d, J=8Hz), 7.46 (IH, d, J=4Hz), 7.54 
(IH, m), 7.92-7.96 (3H, m), 8.29-8.31 (IH, m). m/z 513 (M+H+). 



25 Example 178. enc?o-5-Chloro-thioplieiie-2-sulfoiiic acid [5-(5- 

phenyl-[l,2,4]oxadiazol-3-yl)-tricycIo[8.2.1.03,8]trideca-3,5,7.trien- 
13-yl]amide 
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Prepared by the method of Example 177, substituting benzoic anhydride 
for ethyl picolinate. Pale gum, m/z 512 (M+H+). 

Example 179. [11- endo]-iV-(5,6,7,8,9,10-liexaliydro-6,9- 
methanobeiizo[a][8] arLaulen-ll-yDethenesulfonamide 



To a solution of the amine* (700 mg) in dry DCM (8 ml) under nitrogen 
was added triethylamine (1.2 ml) and slowly, 2-chloroethanesulfonyl 
chloride (0.4 ml). The reaction was stirred at room temperature for 18 h. 
The reaction was then diluted with DCM, washed with water, brine, dried 
over M^S04, filtered and evaporated in vacuo. The crude product was 
purified by flash chromatography (silica, 5% methanol in DCM ) to give a 
wliite solid (400 mg, 40%). 

(360 MHz, iH, CDCI3) 1.21(2H, m), 1.77 (2H, m), 2,48 (2H, m), 2.64 (2H, 
m), 3.07 (2H,d, J=14), 3.75 (IH, m), 4.74 (IH, br), 5.96 (IH, d, J=3.5), 6.32 
(IH, d, J=15), 6.61 (IH, m), 7.01 (4H, s) 

* [ll-e7ido]-5,6,7,8,9,10-hexahydro-6,9-methanobenzo[al[8] annulen-11- 
amine, also known as e7wio-tricyclo[8.2.1.03»^]trideca-3(8),4,6-trien-13- 
ylamine (General Procedures). 
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Example 180. [ll-endo]-2-ethoxy-iV-(5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]aimulen--ll-yl)etliaxiesulfoiiamide 




To [ll-cn.rfo]-Ar-(5,6,7,8,9,10-hexahydro-6,9-methaaobenzo[a][8] annulen- 
5 ll-yl)ethenesulfonainide (Example 179) (100 mg) in ethanol (2 ml) was 

added finely ground potassium hydroxide (6 mg). The reaction was stirred 
at room temperature for 36 h. Solvent removed in vacuo and the residue 
partitioned between water and EtOAc. Organic phase was washed with 
brine, dried over MgS04, filtered and evaporated in vacuo. Purified by 
10 flash column chromatography (silica, 25% EtOAc in iso~hexane) to give a 
colourless oil (37 mg, 32%). 

(360MHz, iH, CDCI3) 1.20 (4H, m), 1.69 (3H, m), 2.48-2.63 (4H, m), 3.16 
(2H, d, J=16.0), 3.33 (2H, t, J=6.0), 3.54 (2H, m), 3.85 (3H, m), 4,97 (IH, d, 
J=6.0), 7.08 (4H, s) 

15 

Example 181. [ll-e/tdo]-2-ethyIsulfide.Ar-(5,6,7,8,9,10-hexahydro-6,9- 
methanobe£LZo[a][8]amiulen-ll-yl)etha]aesulforLamide 




To [ll-e7i<io]-JV-(5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8] annulen- 
20 ll-yl)ethenesulfonamide (Example 179) (80 mg) in ethanethiol (1 ml) was 
added finely ground potassium hydroxide (6 mg). The reaction stirred at 
room temperature for 18 h. Reaction was diluted with water and the 
products extracted with EtOAc (x3). Organic phase was washed with 
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brine, dried over MgS04, filtered and evaporated in vacuo. Purified by 
flash column chromatography (siHca, 25% EtOAc in iso-hexane) to give a 
coloxirless glassy solid (65 mg, 70%). 



(360MHz, iH, CDCI3) 1.20 (5H, m), 1.69 (2H, m), 2.44-2.69 (6H, m),2.96 
(2H, m), 3,10 (2H, d, J=16.1), 3.32 (2H, m), 3.85 (IH, m), 4.87 (IH, d), 7.08 



Example 182. [ll-endo]-3-chloro-A7^-(5,6,7,8,9,10-hexaliydro-6,9- 
methanobenzo [a] [8] annulen-ll-yDpropanesiilf onamide 



To a solution of the [ll-e/icio]-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8] annul en-ll-amine (2.5g) in dry DCM (20 ml) at 0°C 
and under nitrogen were added triethylamine (2 ml) and 3- 
chloropropanesulfonyl chloride (1.6 ml) over 10 min. The reaction was 
allowed to warm to room temperature and stirred for 18 h., then washed 
with water (x2), brine, dried over MgS04 , filtered and evaporated. Crude 
product was purified by flash column chromatography (silica, DCM) to give 
a white soUd (1.6g, 45%). 

(360MHz, iH, CDCI3) 1,21 (2H, quin), 1.71 (2H, m), 2.33 (2H, m), 2.50 (2H, 
m), 2.68 (2H, m), 3.05 (2H, d, J=15.9), 3.27 (2H, t, J=7.7), 3.71 (2H, t, 
J=7.7), 3.89 (IH, m), 4.72 (IH, br), 7.01 (4H, s) 
MS(ES+) [MH]+ 328, [M-C1(CH2)3S02NH]+ 171 

Example 183. (ll-€nd:o]-2,2,2-trifluoro-iV-(5,6,7,8,9,10-hexaliydro-6,9- 
metIianobenzo[a][8]aimulen-ll-yl)etIiaiiesulfoiiamide 



(4H, s) 
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To a solution of the [ll-e/wZo]-5,6,7,8,9,10-hexahydro-6,9- 
inethanobenzo[a][8] annulen-ll-amine (100 mg) in dry DCM (2 ml) under 
nitrogen were added 4-metliylmorplioline (0.1 ml) and 2,2,2- 
5 trifluoroethanesulfonyl chloride (100 mg), and the reaction stirred at room 
temperature for 18 h., diluted with DCM, washed with water and brine, 
dried over MgS04, filtered and evaporated. The crude product was 
purified by flash column chromatography (silica, DCM) to give a white 
solid (98 mg, 57%). 

10 (360MHz, iH, CDCI3) 1.25 (2H, m), 1.73 (2H, m), 2.50 (2H, m), 2.73 (2H, 
m), 3.01 (2H, d, J=15,l), 3.90 (3H, m), 5.06 (IH, br), 7.11 (4H, s) 
MS(ES+) [M-S02CF3]+ 188, [M-NHS02CF31+ 171 



Example 184. [ll-e3xcZo]-Ar-(5,6,7,8,9,10-hexahydro-6,9- 
15 methanobe]xzo[a][8] annideii-ll-yDcyclopentanesulfonamide 



xx:> 




To a solution of the [ll-e7ic£o]-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzoIa][8] annulen-ll-amine (100 mg) in diy DCM (2ml) imder 
nitrogen were added 4-methylmorpholine (0.1 ml) and cyclopentylsulfonyl 
20 chloride (89 mg) (prepared from cyclopentanethiol via a literature 

procedure; Chemistry Letters, 1992, 1483). The reaction was stirred at 
room temperature for 18h., diluted with DCM, washed with water and 
brine, dried over MgS04, filtered and evaporated. The crude product was 
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purified by flash column chromatography (silica, DCM) to give a white 
solid (80 mg, 52%). 

(360MHz, iH, CDCI3) 1.21 (2H, m), 1.62 (2H, m), 1.84 (4H, m), 2.07 (4H, 
m), 2.47 (2H, m), 2.65 (2H, dd, J=7.9, 7.8), 3.06 (2H, d, J=15.5), 3.53 (IH, 
m), 3.91 (IH, m), 4.55 (IH, br), 7.09 (4H, s) 

Example 185- [ll-ei^c?o]'iV-(5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo [a] [8] aimiilen-ll-yl) -furan-2-siilf onamide 



To a solution of the [ll-en.do]-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8] annulen-ll-amine (100 mg) in dry DCM (2 ml) under 
nitrogen were added 4-methylmorpholine (0.1 ml) and furan-2-sulfonyl 
chloride (90 mg) (prepared from furan via a literature procedure; 
Synthesis, 1986, 852). After stirring at room temperatm-e for 18 h., the 
reaction was diluted with DCM, washed with water and brine, dried over 
MgS04, filtered and evaporated. The crude product was pui-ified by flash 
column chromatography (silica, DCM) to give a white solid (120 mg, 58%). 
(360MHz, iH, CDCI3) 1.16 (2H, m), 1.63 (2H, m), 2.31 (2H, m), 2.57 (2H, 
dd, J=7.8,7.8). 3.01 (2H, d, J=15.3), 3.78 (IH, q), 5.12 (IH, d, J=8.1), 6.53 
(IH, m), 7.06 (5H, m), 7.59 (IH, m). MS(EI+): [MH]+ 318, [M- 
fiiranS02NH]+ 171 

Example 186. [ll-e7tdo]-iV-(5,6,7,8,9,10-hexahydro-6,9- 
methajiobeiizo[a][8]aimvdeii-ll-yl)-l,3-tliiazole-2- sulfonamide 
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To a solution of the [ll-e?zc?o]-5,6,7,8,9,10-hexahydro-6,9- 
methanoben2o[a][8] annulen-ll-aimne (100 mg) in dry DCM (2 ml) under 
nitrogen were added 4-inethylmorpholine (0.1 ml) and thiazole-2-sulfonyl 
5 chloride (99 mg) (prepared from thiazole via a literature procedure; 

Synthesis, 1986, 852). After stirring at room temperature for 18 h., the 
reaction was diluted with DCM, washed with water and brine, dried over 
MgS04, filtered and evaporated. The crude product was purified by flash 
column chromatography (silica, DCM) to give a white solid (50 mg, 45%). 
10 (360MHz, iH, CDCI3) 1.15 (2H, m), 1.63 (2H, m), 2.38 (2H, m), 2.56 (2H, 
dd, J=7.9,7.9), 3.05 (2H, d, J=15.8), 3.91 (IH, quar, J=7.6), 5.45 (IH, br), 
7.06 (4H, m), 7.65 (IH, d, J=3.1), 8.00 (IH, d, J=3.1) 
MS(CI+) [MH]+ 335, [M-thiazoleS02NH]+ 171 

15 Example 187. [ll-e/tdo]-iV-(5,6,7,8,9,10-hLexahydro-6,9- 

methanobexi2;o[a][8]amiulen-ll-yl)-tliiophene-3-siilfonamide 



To a solution of the [ll-eri(io]-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8] annulen-ll-amine (100 mg) in dry DCM (2 ml) under 
20 nitrogen were added 4-methylmorpholine (0.1 ml) and thiophene-3- 
sulfonyl chloride (100 mg) (prepared firom 3-bromothiophene via a 
literature procedure; Synthesis, 1986, 852). After stirring at room 
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temperature for 18 h., the reaction was diluted with DCM, washed with 
water and brine, dried over MgS04, filtered and evaporated. The crude 
product was purified by flash colunm chromatography (silica, DCM) to give 
awhitesoUd, (82 mg, 52%). 

(360MHz, iH, CDCh) 1.13 (2H, m), 1.62 (2H, m), 2.30 (2H, m), 2.51 (2H, 
dd, J=7.8,7.8), 2.99 (2H, d, J=15.9), 3.73 (IH, m), 5.04 (IH, d, J=7.7), 7.07 
(4H, m), 7.42 (2H, m), 8.01 (IH, m) 

MS(ES+) [MH]+ 334, [M-thiopheneS02]+ 188, [M-thiopheneS02NH]+ 171 

Example 188. [Il-c»do]-2-chloro-iV-(5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]animlen-ll-yl)-l,3-tliiazole-5-sulfonamide 



To a solution of the [ll-e/ido]-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][81 annulen-1 1-ami n e (100 mg) in dry DCM (2 ml) imder 
nitrogen were added 4-methylmorpholine (0.1 ml) and 2-chloro-thiazole-5- 
sulfonyl chloride (120 mg) (prepared fi'om 2-chlorothiazole vixx a literatxire 
procedure; Synthesis, 1986, 852). Afl»r stirmg at room temperature for 
18 h., the reaction was diluted with DCM, washed with water £ind brine, 
dried over MgS04, filtered and evaporated. The crude product was 
purified by flash column chromatography (sihca, DCM) to give a white 
soHd (95 mg, 48%). 

(3601VCHZ, iH, CDCI3) 1.21 (2H, m), 1.68 (2H, m), 2.42 (2H, m), 2.60 (2H, 
dd, J=8.0,8.0), 3.01 (2H, d, J=15.8), 3.81 (IH, quar, J=7.6), 5.16 (IH, br), 
7.08 (4H, s), 8.02 (IH, s) 

MS (ES+) [MH]+ 369, [M-chlorothiazoleS02]+ 188, [M- 
chlorothiazoleSOzNH] 171 
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Example 189. [ll-e7tdo]-iV-(5,6,7,8,9,10-hexahLydro-6,9- 
met]ianoberLzo[a][8]annulen-ll-yl)-pyridyl-3-siilfonaimde 
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To a solution of the [ll-e7ido]-5,6,7,8,9,10-hexahydro-6-9- 
methanobenzo[a] [8] annulen-ll-amine (120 mg) in dry DCM (3 ml) under 
nitrogen were added 4-methylmoipholine (0.1 ml) and pyridine-3-sulfonyl 
chloride (117 mg) (prepared from pyridine-3-sulfonic acid via a literature 
procedure; J. Org.Chem., 1989,54, 389). After stirring at room 
temperature for 18 h., the reaction was diluted with DCM, washed with 
wate and, brine, dried over MgS04, filtered and evaporated. The crude 
product was purified by flash column chromatography (silica, DCM) to give 
a white solid (152 mg, 72%). 

(360MHz, iH, CDCI3) 1.15 (2H, m), 1-62 (2H, m), 2-32 (2H, m), 2.54 (2H, 
dd, J=7.9, 7.9), 2.97 (2H, d, J=15.8), 3.74 (IH, quar, J=7.5), 5.08 (IH, br), 
7.06 (4H, m), 7.49 (IH, m), 8,22 (IH, dd, J=4.1,4.1), 8.88 (IH, s), 9.15 (IH, 
s). MS(ES+) [MH]+ 329, [M-pyridylS02l+ 186 

Example 190, eyi.c?o-5-Chloro-thiopherLe-2-suilfonic acid [5-(3- 
piperidiii-l-yl-propenyl)-tricyclo[8.2.1.03»s]trideca-3(8),4,6-trien-13- 
yl] -amide 
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(a) e7zc?o-5-Chloro-thiophene-2-sulfoiiic acid [5-(3-bromo-propenvlV 
tricvclo[8.2.1.Q3>81trideca-3(8):4,6-trien-13-vll-ainide 
A solution of IM phosphorous tribromide in DCM (29 pX,, 0.0294 ininol) 
was added to a stirred solution of 5-chloro-thiophene-2-sulfonic acid [5-(3- 
5 hydroxy-propenyD-tricyclo [8.2. l.O^'^] trideca-3(8),4,6-trien-13-yl] -amide 

(Example 161) (25 mg, 0.0589 mmol) in DCM (1ml) at -20oC. The mixture 
was allowed to warm to ~10°C gradually at which point it was diluted with 
DCM and water. The organic phase was washed with dilute sodium 
bicarbonate solution, dried and concentrated under reduced pressure to 

10 give a white solid 24 mg. NMR (CDCI3, 360MHz) 5 7.44 (IH, d, J = 3.9 
Hz), 7.10 (2H, m), 7.03 (IH, d, J = 6.9 Hz), 6,94 (IH, d, J = 4.0 Hz), 6.57 
(IH, d, J = 15.6 Hz), 6.31-6.39 (IH, m), 5.09 (IH, br d, J = 7.5 Hz), 4.15 
(2H, d, J = 7.6 Hz), 3.74 (IH, m), 3.10 (2H, d, J = 16.2 Hz), 2.54-2.61 (2H, 
m), 2.39 (2H, m), 1,65 (2H, m), 1.17 (2H, m) 

15 (b) The recovered bromide (24 mg, 0.0492 mmol), piperidine (40 mg, 

0.4705 romol) and potassium carbonate (17 mg, 0.125 nmaol) in DMF (1 ml) 
were stirred at 80°C for 18 hours. The mixtm^e was allowed to cool to rt. 
and concentrated under reduced pressure. The residue was treated with 
acetic acid (gl.) with stirring and then concentrated under reduced 

20 pressure. The crude product was purified by mass-directed preparative 
HPLC. m NMR (CDCI3, 400MHz) 5 7.45 (IH, d, J = 4.0 Hz), 7.09 (2H, m), 
7.03 (IH, d, J = 7.6 Hz), 6.94 (IH, d, J = 3.9 Hz), 6.62 (IH, d, J = 15.8 Hz), 
6.19 (IH, m), 5.33 (IH, d, J = 7.2 Hz), 3.74 (3H, m), 3.63 (2H, br d, J = 11.7 
Hz), 3.04 (2H, m), 2,68-2.47 (6H, m), 2.40 (2H, m), 2.00 (IH, m), 1.89 (2H, 

25 m), 1.65 (2H, m), 1.38 (IH, m), 1.15 (2H, m). m/z 491/493 (M+H+). 

The following compounds in accordance with formula E were prepared by 
the method of example 190, substituting the appropriate amine for 
piperidine in step (b). In all cases, purification was by mass-directed 
30 HPLC, 
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Example 197. e7irfo-5-Cliloro-N-[5,6,7,8,9,10-liexaliydro-6,9- 
5 metlianocycloocta[6]pyridiii-ll-yl]tliioph.eiie-2-sulfoiiamide 
trifluoroacetate 




10 



Step (a) (6S/R,9R/.S,llE/Z)-5,6,7,8,9,10-hexahydro-6,9- 
methanocycloocta&]pyridin-ll-one oxime 
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Diisopropylethylamine (6.6mL, 38 mmol) and l-pyrrolidinocyclopentene 
(2.8mL, 19 mmol) were added to a stirred solution of freshly prepared 2,3- 
bis(chloromethyl)pyridine [K. Tsuda et al; Pharm. Bull. 1, 1953, 142] (2.6g, 
15 mmol) in dry acetonitrile (50mL) at 0*^C imder nitrogen. The reaction 
was stirred for 15 minutes at this temperature, then 1 hour at room 
temperature. The mixture was then stirred and heated at reflux for 2 
hours. The reaction was allowed to cool, the volatiles removed in vacuo, 
and the residue taken up in water (40niL), Concentrated hydrochloric acid 
was added to give pH 1, and the mixture heated at reflux for 24 hours. 
The reaction was cooled to 0°C and basified with 4N aqueous sodium 
hydroxide, and the dark mixture extracted with dichloromethane (x4). 
The combined extracts were dried (Na2S04), filtered and evaporated, and 
the residue purified by chromatography on silica gel, eluting with 80% 
ethyl acetate/hexanes to 100% ethyl acetate to give (6S/R,9E/S)- 
5,6,7,8,9,10-hexahydro-6,9-methanocycloocta[6]pyridin-ll-one (700mg) as 
a dark oil (-75% pure); MS (ES+) 188 ([MHM. This material was used 
without further purification. 

A solution of the above ketone (840mg), hydroxylamine hydrochloride 
(625mg, 9 mmol) and sodium acetate trihydrate (1.2g, 8.8 mmol) in 
ethanol/water (2:1, 15mL) was stirred and heated at reflux for 45 minutes. 
The reaction was allowed to cool and the ethanol was removed in vacuo. 
The residue was basified with 4N aqueous sodium hydroxide. This 
aqueous mixture was extracted with dichloromethane (x4). The combined 
extracts were dried (Na2S04), filtered and evaporated. The residue was 
pm-ified by chromatography on silica, eluting with 75% ethyl 
acetate/hexanes to 100% ethyl acetate to give the title oxime (487mg, 50%) 
as a colourless foam; MS (ES+) 203 ([MH]+). 
Step (b) 
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The oxime from step (a) was converted to the corresponding amine by 
sequential treatment with sodium cyanoborohydride and activated zinc as 
described in Example 108 steps 1 and 2. The product, a yellow oil; MS 
(ES+) 189 [MH]+, was used without fiirther purification. 
5 5-Chlorothiophene-2-sulfonyl chloride (150mg, 0.7 mmol) was added to a 
solution of a portion of the above amine (-lOOmg, O.Smmol) and 4- 
(dimethylairdno)pyridine (84mg, 0.7 mmol) in dry dichloromethane (5mL) 
at room temperature under nitrogen. After stirring at this temperature 
overnight, the mixture was partitioned between dichloromethane and 
10 satiurated aqueous sodiimi hydrogen carbonate. The aqueous layer was 
extracted with dichloromethane (x2). The combined extracts were dried 
(Na2S04), filtered. The residue was purified by chromatography on silica 
gel eluting with 30% ethyl acetate/dichloromethane to give the 
sulphonamide (140mg, colourless solid). A portion of this material was 



15 further purified by preparative HPLC to give the title compound (7mg) as 
a colourless solid; (400MHz iH, S-de-DMSO) 0.89-0.96 (2H,m), 1.65-1.73 
(2H, m); 2.33-2.45 (2H, m); 2.76 (IH, dd, J=16.4, 7.4), 2.99 (IH, dd, J=16.4, 
7.5), 3.22 (IH, d, J=16.2), 3.40 (IH, d, J=16.5), 3.57 (IH, q, J=6.2), 7.29 
(IH, d, J-^ 0), 7.57 (IH, d, J=4.0), 7.65 (IH, br t, J=6), 8.15 (IH, d, J=7.6), 

20 8.45 (IH, d, J=6.1), 8.55 (IH, d, J=5.2); MS (ES+) 369, 371 ([MH]+). 

Example 198. e/tdo-5-Cliloro-N-[5,6,7,8,9,10-liexahydro-6,9- 
methanocycloocta[c]p57ridiii-ll-yl]tliiopheiie-2-sulfoiiamide 



25 




This material was prepared according to the procedure described in 
Example 197, substituting 3,4-bis(chloromethyl)pyridine for 2,3- 
bis(chloromethyl)pyridine in step (a). 
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The final product was purified by preparative tic (10% ethyl acetate - 
dichloromethane) to give 5-chloro-N-[(6S/R,9S/R,llR/S)-5,6,7,8,9,10- 
hexahydro-6,9-methanocycloocta[c].pyridin-ll-yl]tMophene-2-sxilfonainide 
(59mg) as a colourless foam; (360MHz m, 6-d6-DMSO) 0.85-0.94 (2H,m), 
5 1.22-1.29 (IH, m); 1.50-1.56 (2H, m); 2.27-2.32 (2H, m), 2.51-2.58 (IH, m), 
3.05-3.16 (2H, m), 3.59-3.65 (IH, m), 7.20 (IH, br s), 7.28 (IH, d, J=4.0), 
7.52 (IH, d, J=4.0), 8.25 (2H, br s), 8.36 (IH, d, J=7); MS (ES+) 369, 371 
([MH]-^). 



10 Example 199. [N-(ll-creceo)]-N-(5,6,7,8,9,10-liexahydro-6,9- 

methaiiobenzo[a][8]aimulen-ll-yl)p3aToUdine-l-sulfonamide. 




A mixture of [ll-eM(io]-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]annulen-ll-amine (180mg, 0.96mmol), 1- 

15 pyrrolidinesulfonyl chloride (FR 2678935 Al) (320mg, 1.9 mmol) and 

triethylamine (SOOjiL, 2.2 mmol) in dry acetonitrile (3mL) was stirred and 
heated at reflux overnight under a nitrogen atmosphere. After cooling to 
room temperatm'e the reaction mixture was partitioned between 
dichloromethane and satxirated aqueous sodium hydrogen carbonate. The 

20 aqueous layer was fiirther extracted with dichloromethane (x2). The 

combined organic extracts were dried (Na2S04), filtei-ed and evaporated. 
The residue was purified by chromatography on silica gel eluting with 20% 
ethyl acetate / hexanes to give the title compoimd (44mg, 14%) as a cream 
solid, S (iH, 360MHz, CDCI3) 1.15-1.21 (2H, m), 1.66-1.72 (2H, m), 1.92- 

25 1.98 (4H, m), 2.46-2.51 (2H, m), 2.61 (2H, dd, J=16.1. 7.6), 3.09 (2H, d, 
J=16.0), 3.33-3.37 (4H, m), 3.78-3.84 (IH, m), 4.63 (IH, br d, J=8), 7.09 
(4H, br s). 
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Example 200. e/tdo-5-cWoro-iV-[2-(5-pyridin-4-yl-l,2,4-oxadiazol-3- 
yl)-5,6,7 ySyO^lO-hexahydro-e^O-methanobenzoCa] [SJarmulen-ll- 
yl]tIiioph.ene-2-siilfoiiamide 



5 Step 1. 

Potassium t-butoxide (l.OM in THF; l.SSml, l-SSmmol) was added to a 
solution of 5-chloro-i\r-(2-cyano-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a] [8]annulen-ll-yl)thiophene-2-sulfonamide (Example 176) 
(350mg, 0.89mmol) in THF (10ml) and stirred for 20 mins. Chloromethyl 

10 methyl ether (108|li1, 1.42namol) was added and the reaction stirred 
overnight at RT. More reagents were added as necessary until the 
reaction was '^omplete by NMR. The reaction mixture was poured into 
water (25ml) and extracted with ethyl acetate (2 x 25ml). The combined 
organic layers were washed with brine, dried over MgS04 and evaporated 

15 to give 5-chloro-i\7'-(2-cyano-5,6,7,8,9,10-hexahydro-6,9- 

methanobenzo [a] [8] annulen- 1 l-yl)-iV-(methoxymethyl) thiophene-2- 
sulfonamide (388mg, quant.). 

iH NMR (400MHz, CDCI3) 5 7.49 (d, J4, IH), 7.40-7.35 (m, 2H), 7.17 (d, J 
7.7, IH), 6.95 (d, J 4, IH), 4.88 (q, J 9, 2H), 3.48-3.39 (m, 2H), 3.36 (s, 3H), 
20 3.36-3.33 (m, IH), 2.81-2.77 (m, 2H), 2.68-2.58 (m, 2H), 1.62-1.59 (m, 2H), 
1.14-1.11 (m, 2H). 
Step 2 
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The nitrile from Step 1 (388ing, 0.89iiiinol) was converted to the 
corresponding N-hydroxycarboximide as described in Example 177 step 
(a). Yield (396mg, 95%). 

m NMR (400MHz, DMSO) 5 9.50 (s, IH), 7.67 (d, c74.2, IH), 7.39-7.36 (m, 
5 2H), 7.31 (d, J 4.2, IH), 7.02 (d, J 7.8, IH), 5.72 (s, 2H), 4.84 (s, 2H), 3,28 
(s, 3H), 3.28-3.23 (m, 3H), 2.73 (m, 2H), 2.59-2.53 (m, 2H), 1.55-1.53 (m, 
2H), 1.02 (d, J 10.2, 2H). 
Step 3 

Isonicotinic acid (29mg, 0.24rrmiol) was dissolved in DMF (4rQl) under 

10 nitrogen and carbonyl diimidazole (38mg, 0.24mmol) added. The reaction 
was stirred at RT for Ih. A solution of the product from step 2 (120mg, 
0.26nmiol) in DMF (2inl) was added and the reaction stirred for 4h. The 
reaction mixture was poured into water (25nil) and extracted with ethyl 
acetate (2 x 25ml). The combined organic layers were washed with water 

15 (3 x 25ml), citric acid (10% aq; 25ml), NaHCOa (sat. aq; 25ml) and brine, 
dried over Na2S04 and evaporated. Without further purification, 75mg of 
the residue was dissolved in DMF (2ml) and toluene (4ml), 
toluenesulphonic acid (5mg) was added and the reaction heated to 70^C for 
3h. The cooled reaction mixture was poiored into NaHCOs (25ml) and 

20 extracted with ethyl acetate (25nil). The organic layer was washed with 
water (3 x 25ml) and brine, dried over Na2S04 and evaporated to give 5- 
chloro-iV-(methoxymethyl)-Ar-[2-(5-pyridin-4-yl-l,2,4-oxadiazol-3-yl)- 
5,6 ,7 ,8,9 , 10-hexahydro-6,9-methanobenzo [a] [8] annulen-1 1-yl] thiophene-2- 
sulfonamide (67mg, 92%). 

25 m NMR (400MHz, DMSO) 8 8.88 (s, 2H), 8.07 (d, J 5, 2H), 7.89 (d, J 7.9, 
2H), 7.51 (d, J 4.1, IH), 7.26-7.22 (m, IH), 6.96 (d, J 4.1, IH), 4.92 (q, J 10, 
2H), 3.51-3.45 (m, 2H), 3.37 (s, 3H), 3.39-3.36 (m, IH), 2.79-2.78 (m, 2H), 
2.75-2.65 (m, 2H), 1.70-1.60 (m, 2H), 1.26-1.21 (m, 2H). 
Step 4 

30 Trifluoroacetic acid (0.5ml) was added to a solution of the product from 
step 3 (65mg, 0.12mmol) in DCM (2ml) and stinred for Ih at RT. Ethyl 
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acetate (20inl) was added and washed with Na2C03 (10% aq; 20ml) and 
brine, dried over Na2S04 and evaporated. The residue was piirified by 
flash column chromatography on siHca, eluting with 1:1 isohexanerEtOAc, 
to give the title product (30mg, 49%). 
5 iH NMR (400MHz, CDCI3) 5 9.90 (d, J 1.6, 2H), 8.08 (dd, J 1.6, 4.4, 2H), 
7.90 (s, IH), 7.90-7.88 (m, IH), 7.47 (d, J 3.9, IH), 7.26-7.23 (m, IH), 6.97 
(d, J 3.9, IH), 5.05 (d, J 7 A, IH), 3.77 (q, J 6.4, IH), 3.14-3.10 (m, 2H), 
2.78-2.67 (m, 2H), 2.49-2.44 (m, 2H), 1.72-1.68 (m, 2H), 1.24-1.20 (m, 2H). 
m/z 513, 514, 515, 516. 

10 

Example 201. cndo-5-cliloro-A7^-[2-(5-pyridm-3-yl-l,2,4-oxadiazol-3. 

yl)-5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]aimulen-ll- 

yl]tliiopheiie-2-sulfonamide 




Prepared as described in Example 200, substituting nicotinic acid for 
isonicotinic acid in step 3. 

m NMR (400MHz, DMSO) 6 9.34 (d, J 0.8, IH), 8.90 (dd, J 1.2, 4.7, IH), 
8.57-8.54 (m, IH), 8.42 (d, J 7, IH), 7.83 (s, IH), 7.82-7.79 (m, IH), 7.73- 
20 7.69 (m, IH), 7.57 (d, J 3.9, IH), 7.33 (d, J 7.8, IH), 7.29 (d, J 3.9, IH), 

3.63-3.57 (m,lH), 3.27-3.23 (m, 2H), 2.69-2.57 (m, 2H), 2.36-2.29 (m, 2H), 
1.65-1.60 (m, 2H), 1.02-0.97 (m, 2H). 
m/z 513, 514, 515, 516. 
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Example 202. e7tdo-iV-(5,6,7,8,9,10-hexahydro-6,9- 
methanobenzofa] [8] annulen-l l-yl)pentaiiesulf onamide 




Prepared as described in Example 184, substituting n-pentanesulfonyl 
5 chloride for cyclopentanesuilfonyl chloride. The crude product was purified 
by flash column chromatography (siUca, 20% EtOAc in iso-hexane) to give 
a glassy solid (30%). 

(360 MHz, iH, CDCI3) 0.92 (3H, q, J=7), 1.20 (2H, m), 1.41 (4H, m), 1.71 
(2H, m), 1.86 (2H, m), 2.44 (2H, m), 2.64 (2H, dd, J=7.5,7.5), 3.09 (4H, m), 
10 3.85 (IH, quar, J=6.3), 4.82 (IH, d, J=8.3), 7.09 (4H, m) 

Example 203. e/ido-iV.(5,6,7,8,9,10.hexahydx-o-6,9- 
methanobenzo[a][8] aimiilen-ll-yl)-isothiazole-5-suIfonamide 



Prepared as in Example 202 using isothiazole-5-sulfonyl chloride 
(prepared from 5-bromoisothiazole by the method described in Synthesis^ 
1986, 852). The crude product was purified by flash colunrn 
20 chromatography (silica, 3:1 iso-hexane/ethyl acetate) to give a white solid 



(53%). 

(360 MHz, iH, CDCI3) 1.15 (2H, m), 1.61 (2H, m), 2.38 (2H, m), 2.55 (2H, 
dd, J=7.6, 7.6), 3.00 (2H, d, J=16), 3.85 (IH, quar, J=6.9), 4.75 (IH, d, 
J=7.3), 5.29 (IH, d, J=7.0), 7.09 (4H, m), 7.67 (IH, s), 8.52 (IH, s) 



15 




wo 01/70677 



146 



PCT/GBOl/01154 



MS (ES+) [MH]+ 335, [M-isothiazoleS02NH]+ 171 



Example 204. endo-iV-(5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8] aunulen-ll-yl)- pyrrole-3-sulfonamide 

5 




Prepared as in Example 202 using l-triisopropylsilylpyrrole-3-sulfonyl 
chloride (prepared from the corresponding 3-bromide by the method 
described in Synthesis, 1986, 852), followed by removal of the silyl group 
10 by treatment with t-butylammonium fluoride in dry THF at 0 °C under 
N2. Purified by flash chromatography (Si02, 50% ethyl acetate in 
isohexane) to give a white solid. 

(360 MHz, iH, CDCI3) 1.13 (2H, m), 1.61 (2H, m), 2.35 (2H, m), 2.52 (2H, 
dd, J=6.7, 6.8), 3.07 (2H, d, J=14), 3.70 (IH, quar, J=6.0), 4.82 (IH, d, 
15 J=6.8), 6.55 (IH, m), 6.85 (IH, m), 7.06 (4H, m), 7.36 (IH, m). 8.60 (IH, br). 
MS (ES+) [MH]+ 317, [M-pyrroleS02NH]+ 171 



Example 205. e7tdo-l-methyl-iV-(5,6,7,8,9,10-hexahydro-6,9- 
methaxLobenzo[a}[8] aniiuleix-ll-yl)-pyrrole-3-sulfonamide 

20 
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10 



15 



Prepared from the product of Example 204 by treatment with sodiimi 
hydride and iodomethane. 



(360 MHz, iH, CDCI3) 1.14 (2H, m), 1.61 (2H, m), 2.36 (2H, m), 2.53 (2H, 
dd, J=7.6, 7.6), 3.08 (2H, d, J=16), 3.69 (4H, m), 4.75 (IH, d, J=7.3), 6.45 
(IH, m), 6.63 (IH, m), 7.06 (4H, m), 7.16 (IH, m) 
MS (ES+) [MH]+ 330 

Example 206. enc?o-6-cliloro-Ar-(5,6,7,8,9,10-liexahydro-6,9- 
methaiiobenzo[a][8] aniiulen-ll-yl)-pyridine-3-sulfonamide 



Prepared as in Example 1 using 6-chloropyridine-3-svdfonyl chloride. 
iH NMR (CDCI3, 360 MHz) 5 8.92 (1 H,d, J = 2.5 Hz, PyH), 8.15 (1 H, dd, J 
= 2.5 & 8.4Hz, PyH), 7.50 (IH, d, J = 8.4Hz), 7.10-7.03 (4H, m, aromatic), 
5.17 (IH, d, J = 7.9Hz, NH), 3.72 (lH,q, J = 6.3 & 14.2 Hz), 2.96 (2H, d, J = 
16 Hz, aliph), 2.59-2.52 (2H, m, aliph), 2.35-2.29 (2H, m, ahph), 1.65-1.59 
(2H, m, aliph), 1.19-1.13 (2H, m, aliph), miz 362. 

Example 207. cred:o-5-cliloro-iV-(2-pyridiii-2-yl-5,6,7,8,9,10- 

hexaIiydro-6,9-metIiaiiobenzo[a][8]aiuiulen-ll-yl)thiopliene-2- 

sulfonamide 





Step 1 
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[6S/R,9E/S] 2-Hydi'oxy-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]aniiulen-ll-one (J.Org.Chem 1982, 47, 4329) was 
converted to the oxime and thence to the ll-amine by the process 
described in the General Procedures, The amine (10.90 g) and di-fert-butyl 
5 dicarbonate (24 g) in dry THF (400 ml) were stirred at r.t. under nitrogen 
for 4 hours. L^TisyTTZTn -N,N-dimethyl ethylenediamine (6 ml) was added 
and the mixture was stirred for a further 1.5 hours. Water (500 ml) was 
added and the mixture was extracted with ethyl acetate (2 x 200 ml). The 
organic layers were washed with 0.2M citric acid (200 ml), brine (100 ml), 

10 dried and concentrated. The residue was filtered through charcoal, eluting 
with dichloromethane, and the filtrate concentrated to give 
[6S/R,9K/S,11S/R] tert'hntyl 2-hydroxy-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]annulen-ll-ylcarbamate (17.7 g, quantitative) as a 
beige solid. 

15 Step 2 

The product of step 1 (0.463 g), diisopropylethylamine (0.32 ml) and N- 
phenylbis(trifluoromethanesulfonamide) (0.65 g) in acetonitrile (20 ml) 
were stirred at 0*^0 under nitrogen, warming slowly to room temperature. 
After 18 hours the suspension was diluted with ethyl acetate '50 ml) and 

20 washed with water (50 ml), IM citric acid (50 ml), dried and concentrated. 
Flash column chromatography, eluting with 5% then 10% ethyl acetate- 
isohexane, gave [6S/R,9R/S,11S/R] ll-[(tert-butoxycarbonyl)amino]- 
5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]annulen-2-yl 
trifluoromethanesulfonate (0.497 g,75%) as a white powder 

25 Step 3 

The product fi-om step 2 (0.076 g), dipaUadimn (0) 

tris(dibenzylideneacetone) (0.008 g) and tri(2-fiiryl)phosphine (0.008 g) in 
dry DMF (1 ml) were stirred at 80°C under nitrogen, followed by addition 
of 2-pyiidyl2inc bromide (0.5M in THF, 0.2 ml). After 18 hours the 
30 mixture was poured into IM citric acid (5 ml), neutralised with saturated 
aqueous sodium hydrogencarbonate and extracted with ethyl acetate (20 
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ml). The organic extract was dried and concentrated. Flash column 
chromatography, eluting with 20% ethyl acetate-isohexane, gave 
[6S/R,9K/S,11S/R] tert-butyl 2-pyridin-2-yl-5,6,7,8,9,10-hexahydro-6,9- 
methanobenzo[a][8]aimiilen-ll-ylcarbamate (0.012 g, 19%) as an oil. 
5 Step 4 

The product of step 3 (0.020 g) and trifluoroacetic acid (1 ml) in 
dichloromethane (1 ml) was stood at room temperature for 1.5 hours then 
evaporated to dryness. The residue was redissolved in dry 
dichloromethane (1 ml) and triethylamine (1 ml) and 2-chlorothiophene-5- 

10 sulfonyl chloride (0,015 ml) were added. After 18 hours the mixture was 
diluted with water (5 ml) and extracted with dichloromethane (2x5 ml). 
The extracts were dried and concentrated. Preparative thin layer 
chromatography, eluting with 30% ethyl acetate-isohexane, gave the title 
compound (0.004 g, 16%) as a wliite solid. (360MHz ^H, 5-CDCI3) 1.20-1.26 

15 (2H, m), 1.65-1.70 (2H, m), 2.40-2.45 (2H, m), 2.63-2.77 (2H, m), 3.07 (2H, 
d. J=16), 3.75-3.81 (IH, m), 5.04 (IH, d, J=7), 6.95 (IH, d, J=4), 7.17-7.23 
(2H, m), 7.46 (IH, d, J=4), 7.67-7.76 (4H, m), 8.67 (IH, d, J=5). M/z (ES+) 
445, 447 (M+H+). 

20 Example 208. e/tdo-5-chloro-iV-(2-(pyridin-4-yloxy)-5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]amixileii-ll-yl)tliiophene-2- 
siilfonamide 




25 Step 1 
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Sodium hydride (55% in oil, 0.26 g) was added to a stirred solution of 
[6S/R,9R/S] 2-Hydroxy-5,6,7,8,9,10-hexahydro-6,9- 

metlianobenzo[a][8]annulen-ll-one (0.50 g; J. Org. Cham 1982, 47, 4329) 
in dry DMF at room temperature under nitrogen. When effervescence had 
5 subsided, 4-bromop3nridine hydrochloride (0.57 g) was added and the 

mixture was stirred at 80<^C for 18 hours. The mixture was diluted with 
water (100 ml), acidified with IM hydrochloric acid and washed with 
EtOAc (20 ml). The aqueous layer was basified with 4M sodium hydroxide 
and extracted with dichloromethane-methanol (9:1, 2 x 100 mL). The 

10 extracts were dried and concentrated. Flash column chromatography, 

eluting with 90:9:1 dichloromethane-methanol-ammonia, gave a brown oil 
that was filtered through charcoal, eluting with dichloromethane, and 
concentrated to give [6S/R,9R/S] 2-(pyiidin-4-yloxy)-5,6,7,8,9,10- 
hexahydro-6,9-methanobenzo[a][8]annulen-ll-one (0.27 g) as a beige solid. 

15 Step 2 

The ketone from step 1 was converted to the oxime as described in the 
General Procedures, and this was reduced to the amine as described in 
Example 66, step 2, Treatment of the amine (0,04g) with 5- 
chlorothiophene-2-sulfonyl chlox'ide by the procedure of Example ^.6 step 3 
20 gave the title compound. Purification by flash column chromatography, 
eluting with 5% methanol-dichloromethane, gave a beige solid that was 
washed with ethyl acetate to give the final product (0.010 g, 12%) as an 
off-white powder. (400MHz iH, 5-d6-DMSO) 0.98-1.06 (2H, m), 1.57-1.66 
(2H, m), 2.23-2.32 (2H, m), 2.43-2.50 (2H, m), 3,15-3.22 (2H, m), 3.55-3.62 



25 (IH, m), 6.84-6.90 (3H, m), 6.91-6.96 (IH, m), 7.19 (IH, d, J=8), 7.29 (IH, 
d, J=4), 7.56 (IH, d, J=4), 8.32-8.38 (IH, broad m), 8.44-8.48 (2H, m). m/z 
(ES+) 461, 463 (M+H-*-). 

Example 209. e/tdo-Thiophene-2-siilfonic acid{5-[2-(4-fluoro- 
30 plienoxy)-etlioxy]-tricyclo[8.2.1.03.8]trideca-3(8),4,6.trien-13.yl}. 



amide 
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10 



15 



20 



Step 1 , 5-[2-(4-fluoro-phenoxy)-ethoxy]-tricyclo[8,2A.03.8]trideca-3(8),4,6-- 
trien-13-one 

A mixture of 2-hydroxy-5,6,7,8,9,10-hexahydro-6,9- 



K2CO3 (17.7g) and l-(2-Bromo-ethoxy)-4-fluoro-benzene (40.3g) in DMF 
(400 ml) were stirred for 72 hours at 120 °C. The reaction was then cooled 
to room temperature and the solvent removed in vacuo. The residue was 
then washed with saturated NaHCOa solution and the organics extracted 
with EtOAc (3x200ml). The organics were then combined, dried (MgS04) 
and the solvent removed in vacuo jdelding a dark brown oil which was " 
purified by flash chromatography on silica eluting 20% EtOAc in 
isohexane giving the title alkylated ketone (15.97 g, 44%). MS (ES+) 341 
[M+H]+. 
Step 2 

The ketone from step 1 was converted to the oxime and thence to the 
corresponding amine as described in the General Procedures. The amine 
(0.3g) was reacted with thiophene-2-sulfonyl chloride by the procedure of 
Example 1 to provide the title compound which was purified by flash 
chromatography on silica eluting 20% EtOAc in isohexane. The product 
isolated fi:om this pmification was then recrystallized from EtOAc and 
isohexane 5delding 250 mg of the desired sulfonamide as a white 



ciystalline soHd. (400MHz iH, 6-CDCI3), 1.16-1.18 (2H, d), 1.60-1.65 (2H, 
m), 2.31-2.32 (2H, m), 2.44-2.53 (2H, benzylic, m), 2.92-2.96 (IH, benzylic, 
d), 2.99-3.03 (IH, benzylic, d), 3.76 (IH, CH-N, m), 4.26 (4H, s), 5.01 (IH, 
NH-SO2S), 6,68 (2H, aromatic, m), 6.88 (2H, aromatic, m), 6.97 (3H, 
aromatic, m), 7.10 (IH, thiophenyl, m), 7.60 (IH, thiophenyl, m), 7.66 (IH, 
thiophenyl, m). MS (ES+) 488 [M+H]+. 



methanobenzo[a][8]annulen-ll-one (21.7g; J. Org. Chem 1982, 47, 4329), 
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Following the procedure of Example 209, using the appropriate alkyl 
halide in step 1 and the appropriate sulfonyl chloride in step 2, the 
following compounds of formxila VA were prepared, wherein Ri is H and R3 



5 and R^^ are as indicated: 



Example 


R3 


R4b 


nt/z [M+H1+ 


210 


4-fluorophenyl 


2-(4-fluorophenoxy)ethoxy 


500 


211 


4-chlorophenyl 


2-(4-fluorophenoxy)ethoxy 


516 


212 


4-nitrophenyl 


2-(4-fluorophenosy)ethoxy 


527 


213 


4-methoxyphenyl 


2-(4-fluorophenoxy)ethoxy 


512 


214 


n-propyl 


2-(4-fluorophenoxy)ethoxy 


448 


215 


F3C 


2-(4-fluoroDhenoxv)ethoxv 


618 


OT a. 
ZlO 


2-fluorophenyl 


2-(4-iluorophenoxy)ethoxy 


500 




2 ,4-difluorophenyl 


2-C4-iluoropnenoxy)ethoxy 


518 


ZXO 


3-fluorophenyl 


2-C4-iluorophenoxy)ethosy 


500 




5-bromo-2-thiexiyl 


2-C4-nuorophenoxy)etho5qr 


5fi8 




Me^ 

I 




2-C4-nuorophenoxy)ethoxy 


486 


221 


Me^ 
Me 


2-(4-fluorophenoxy)ethoxy 


500 


222 


4-cyanophenyl 


2-(4-fluorophenoxy)ethoxy 


507 


223 


3-pyridyl 


2-(4-fluorophenoxy)ethoxy 


483 


224 


n-butyl 


2-(4-fluorophenoxy)ethoxy 


462 


225 


5-chloro-2-thienyl 


2-(4-fluorophenoxy)ethoxy 


523 


226 


3-pyridyl 


benzyloxy 


435 
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Example 


R3 


R4b 


m/z [M+H]+ 


227 


N— ^ 


benzyloxy 





Example 228. endlo- 5-Chloro-thiopheiie-2-sulfonic acid [5-(2- 
morpholm-4-yl-ethoxy)-tricyclo[8,2.1.03,8]trideca-3(8),4,6-t^^^ 
yl] -amide 

5 




Step 1 

e7ido-[13-(5-CMoro-thiophene-2-s\xlfonylamino)-tricyclo [8.2.1.03*8] trideca- 
3(8),4,6-trien-5-yloxy]-acetic acid ethyl ester was prepared by the method 
10 of Example 209 using ethyl bromoacetate in step 1 and 5-chlorothiophene- 
2-sulfonyl chloride in step 2. 

Step 2 : g7zc?Q-ri3-(5-Chloro-thiophene-2-sulfonvlamino)-tricvclo 18.2.1.0^*^] 
trideca-3(8),4.6-trien-5-vloxv1-acetic acid. 

Lithium hydroxide monohydrate (84 mg) was added to a stirred solution of 
15 the ester from step 1 ( 870 mg) in THF:H20 (20 ml 1:1) and the resulting 
solution stirred at room temperature for 16 hours. After this time the 
solvent was removed imder reduced pressure and the residue partitioned 
between 2N HCl (aq,) and DCM, the organic layer separated, dried over 
MgS04, filtered and the solvent removed under reduced pressure to afford 
20 the acid as a white powder. (820 mg). 
Step 3 

HBTU (17.08 mg) was added to a stirred solution of the acid firom step 2 
(20 mg), morphoHne (3.94 mg) and diisopropylethylamine (15 id) in 
acetonitrile (2.0 nal). After 18 hours the reaction was quenched by the 
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addition of water (2 ml) and solvent removed by lyophilisation. The 
residue was taken up in DMSO (1.0 ml) and purified by purified by mass- 
directed preparative HPLC ralz 512 (M+H+). The recovered amide 
intermediate was taken up in dry THP (0.5 ml) and treated with BHsrTHF 
5 (0.5 ml/1.0 M) for 4 hours. The reaction was then quenched with IN HCl 
(0.5 ml) and the solvents removed under reduced pressure. The residue 
was taken up in DMSO (1.0 ml) and purified by mass-directed preparative 
HPLC miz 498 (M+H"^). NMR (CDCI3 400 MHz) (TFA salt) 
6 1.19 (2H, m), 1.62 (2H, m), 2.36 (2H, m), 2.48-2.61 (6H, m), 2.78 (2H, t, J = 
10 8.0 Hz), 2.93 (IH, d, J = 16.0 Hz), 3.00 (IH, d, J = 16 Hz), 3.74 (5H, m), 
4.06 (2H, t, J = 8.0 Hz), 5.10 (IH, d, J = 12.0 Hz), 6.61 (2H, m), 6.94 (2H, 
m), 7.44 (2, m). 



The following compounds in accordance with formula F below were 
15 prepared by the above method , substituting the appropriate amine for 
morpholine in the amide formation step. In all cases, purification was by 
mass directed HPLC. 



20 



R2N' 



Example No 


NR2 


mJz (M+H+). 


229 




610 


230 




626 


231 


Q//^OCH3 


640 
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Example No 


NR2 


ni/z (M+H+). 


232 




640 


233 




624 


234 




496 


235 


HO 


498 


236 




512 


237 


(<-i 


610 



Example 238. e/tc?o-Pyridine-3-sxilfonic acid [5-(3-morpholiri-4-yl- 
propeiiyl)-tricyclo[8,2.1.03»8] trideca-3(8),4,6-trieii-13-yl]-amide 




5 Stepl 

e7ido-13-Aiiiino-tricyclo[8.2.1.03»8]trideca-3(8),4,6-triene-5-carboxyU^ acid 
methyl ester was prepared as described in the General Procedures using 
methyl 3,4-bis(bromomethyl)benzoate as starting material, and converted 
to the BOC derivative as described in Example 207 step 1. The methyl 
10 ester was reduced to the benzyl alcohol as in Example 151 step Cb), then 
oxidised to the aldehyde as in Example 152 step (a), and converted to the 
3-hydroxypropenyl derivative by the procedures of Example 158 and 
Example 161. 
Step 2 

15 l-Bromo-N,N,2"trimethylpropenylamine (171 mg, 0.962 nmiol) in DCM 

(0.5 ml) was added to a stirred suspension of the alcohol of step 1 (300mg, 
0.875 namol) in DCM (4.5 ml) with ice cooling. After stirring at room 
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temperature for 1 hour, morpholine (3 ml) was added, with stuTing for a 
farther 30 minutes. The mixture was diluted with DCM and washed with 
water. The organic phase was dried over sodium sulphate, filtered and 
concentrated to dryness. The crude product was purified by column 
5 chromatography on siUca eluting with 20 : 1 DCM : methanol to give [5-(3- 
morpholin-4-yl-propenyl)-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-yl]- 
carbamic acid tert-butyl ester as a colourless oil 156 mg (43%), 
Step 3 

The BOC group was removed by treatment with trifluoroacetic acid as 

10 described in Example 207 step 4., The resulting amine (32 mg, 0.103 

mmol), p3n:idine-3-sulphonyl chloride (27mg, 0.154 mmol), triethylamine 
(15mg, 0.154 mmol) and DMAP (cat.) in DCM (3 ml) were stirred at room 
temperature for 18 hours at which point more pyridine-3-sulphonyl 
chloride (20mg) and triethylamine (30mg) were added and the mixture 

15 stirred for a further 6 hours. The mixture was diluted with DCM and 

washed with IM sodium hydroxide (aq). The organic phase was dried over 
sodium sulphate, filtered and concentrated to drjmess. The crude product 
was purified twice by column chromatography firstly on siHca eluting with 
20 : 1 DCM : 2M ammonia in methanol and then on silica eluting with 40 : 

20 1 DCM : 2M ammonia in methanol. Finally the product was purified by 
mass-directed preparative HPLC to give the title compound 20mg (43%). 
iH NMR (CDCI3, 400 MHz) S 9.14 (1 H, s), 8.82 (1 H, m), 8.22 (1 H, m), 
7.49 (1 H, m), 7.10 (1 H, d, J = 7.8 Hz), 7.05 (1 H, s), 6.99 (1 H, m), 6.45 (1 
H, d, J = 15.8 Hz), 6.16 - 6.23 (1 H, m), 5.21 (1 H, d, J = 7.8 Hz), 3.72 (5 H, 

25 m), 3.13 (2 H, d, J = 7.6 Hz), 2,94 - 2.99 (2 H, dd, J = 16.1 + 6.6 Hz), 2.50 (6 
H, m), 2.31 (2 H, m), 1.62 (2 H, m), 1.14 (2 H, m). 

Example 239. e7iceo-2-Morpholm-4-yI-thiazole-5-sulfoiiic acid [5-(3- 
morpholin-4-yl-propenyl)-.tricycIo[8-2.1.033]trideca-3(8),4,6-trieii-13- 
30 yl]-amide 
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Prepared as described in Example 238, using 2-inorpholin-4-yl-thiazole-5- 
sulfonyl chloride in step 3. miz 545 (M+H+). 

5 Example 240. e7ic?o-Pyridine-3-siilfoiiic acid [5-(2-morplioliii-4-yl- 
ethoxy).tricycIo [8.2.1.033] trideca-3(8),4,6-trieii.l3.yl]-amide 

Step 1 

Diethyl azodicarboxylate (1.07 g, 6.16 mmol) in DCM (5 ml) was added at 

10 a dropwise rate to a stirred solution of 2-hydroxy-ll-oxo-5,6,7,8,9,10- 

hexahydro-6,9-methanobenzocyclooctene (J. Org. Chem. 1982 4329, 829 
mg, 4.10 mmol), triphenylphosphine (1.61 g, 6.16 mmol) and 4-(2- 
hydroxyethyDmorpholine (806 mg, 6.16 mmol) in DCM (45 ml). The 
mixture was stirred at room temperatm^e for 2 hours and then 

15 concentrated to drjniess. The crude product was purified by column 
chromatography on silica eluting with 40 : 1 DCM : 2M ammonia in 
methanol. The chromatographed material was taken up in the minimal 
volxmie of ethyl acetate and diluted with diethyl ether. IM HCl in diethyl 
ether was added. The precipitate was filtered washing the solid with ethyl 

20 acetate and diethyl ether. The white solid was taken up in DCM and 

washed with IM sodium hydroxide (aq). The organic phase was dried over 
sodium sulphate, filtered and concentrated to drjoiess to give 5-(2- 
morphoHn-4-yl-ethoxy)-tricyclo[8.2,1.03'8]trideca-3(8),4,6-trien-13-one as a 
colourless oil 740 mg (57%). 

25 Step 2 
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The ketone from step 1 was converted to the amine as described in the 
General Procedures, then reacted with pyridine-3-sulfonyl chloride by the 
process of Example 237 step 3 to provide the title compound which was 
isolated as its dihydrochloride salt. 
5 iH NMR (CDCI3 + [CD3OD], 400 MHz) 5 9.34 (1 H, s), 8.98 (1 H, s), 8.73 (1 
H, br d, J = 7.2 Hz), 7.98 (1 H, m), 6.97 (1 H, d, J = 7.9 Hz), 6.63 (2 H, m), 
4.46 (2 H, m), 4.15 (2 H, br t, J = 12.3 Hz), 4.03 (2 H, m), 3.59 (1 H, m), 
3.50 (2 H, m), 3.39 (1 H, br d, J = 16.2 Hz), 3.06 - 3.16 (4 H, m), 2.47 (2 H, 
m), 2.33 (2 H, m), 1.61 (2 H, m), 1.14 (2H, m). 

10 

Example 241. eiu2o-4-[13-(5-Chloro-tIiiophene-2- 
sulfonylamino)tricyclo[8.2.1.033]trideca-3(8),4,6-trieii-5-yloxy]- 
piperidine-l-carboxylic acid tert-butyl ester 




15 Prepared as in Example 240, using tert-butyl-4-hydroxy-l- 

piperidinecarboxylate in step 1 and 5-chlorothiophene-2-sulfonyl chloride 
in step 2. 

m NMR (CDCI3, 360 MHz) 6 7.43 (1 H, d, J = 3.9 Hz), 6.92 - 6.95 (2 H, m), 
6.63 (2 H, m), 6.33 (1 H, br d, J = 7.6 Hz), 4.39 (1 H, m), 3.65 - 3.75 (3 H, 
20 m), 3.28 - 3.37 (2 H, m), 2.93 - 3.05 (2 H, m), 2.44 - 2.54 (2 H, m), 2.35 (2 H, 
m), 1.89 (2 H, m), 1.72 (2 H, m), 1.63 (2 H, m), 1.18 (2 H, m). m/z 567 / 569 
(M+H+). 
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Example 242 e/ic?o-5-Cliloro-thiopliene-2-sulfonic acid {5-[3-(4-oxy- 

morphoUn-4-yl)-propenyl]-tricyclo[8.2,1.0^'S]trideca-3(8),4,6-trieii- 

13-yl}-amide 



5 e7zc?o-5-Chloro-thiophene-2-sulfonic acid [5-(3-morpholin-4-yl-propenyl)- 
tiicyclo[8.2.1.03>8]trideca-3(8),4,6-trien-13-yl]-ainide (Example 191) (20 mg, 
0.041 mmol) and m-chloroperoxybenzoic acid (7 mg, 0.041 mmol) in DCM 
(2 ml) were stirred at room temperature for 18 hours. The mixture was 
diluted with DCM and washed with sodium bicarbonate solution (aq, sat.). 

10 The organic phase was dried over sodium sulphate, filtered and 

concentrated to dryness. The crude product was piu-ified by mass-directed 
preparative HPLC and further pm-ified by reverse-phase preparative 
HPLC to provide 1.5 mg of the titile compound. NMR (CDCI3, 400 MHz) 
8 7.45 (1 H, d, J = 4.1 Hz), 7.15 (2 H, m), 7.08 (1 H, d, J = 8.2 Hz), 6.95 (1 

15 H, d, J = 4.0 Hz), 6.81 (1 H, d, J = 15.8 Hz), 6.30 - 6.37 (1 H, m), 5.07 (1 H, 
br d, J = 7.2 Hz), 4.55 (2 H, d, J = 7.4 Hz), 4.31 (2 H, t, J = 11.7 Hz), 3.94 (4 
H, m), 3.74 (1 H, m), 3-39 (2 H, m), 3.05 (2 H, d, J = 16.1 Hz), 2.58 - 2.65 (2 
H, m), 2.43 (2 H, m), 1.69 (2 H, m), 1.17 (2 H, m). 

20 Example 243. €itdo-5-Cliloro-Ar-[2-(morpholiii-4-ylmethyl)- 
5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]anniulen-ll- 
yl]thiophene-2-sulfoiiamide 




o 
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Step 1 

To a solution of the alcohol described in Example 161 (173 mg, 0.43 mmol) 
in CH2CI2 (10 ml) under N2 was added triethylamine (73 pd, 0.52 mmol) 
5 followed by methanesulphonyl chloride (37 pd, 0.48 mmol). The mixture 
was stirred at room temperature for 17 h. The mixture was then diluted 
with water and extracted with CH2CI2 (x3). The combined organic extracts 
were dried (MgS04) and concentrated. Purification by flash 
chromatography (20%EtOAc / hexane) afforded e7Z£Zo-5-chloro-iNr-[2- 
10 (chloromethyl)-5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]annulen-ll- 
yl]thiophene-2-sulfonamide (78 mg, 43% yield). 
Step 2 

Morpholine (38 pil, 0.44 mmol) was added to a solution of the chloromethyl 
compound (36 mg, 86 ^unol) in THF (3 ml) xmder N2. The resulting 

15 mixture was stirred at room temperature for 2 h and then heated at 65°C 
for 1,5 h. The mixture was concentrated in vacuo and a pure sample of the 
title compound as its trifluoroacetate salt was obtained by mass-directed 
preparative HPLC. NMR (CDCI3, 400 MHz) 5 1.10-1.16 (2H, m), 1.65- 
1.69 (2H, m), 2.39-2.44 (2H, m), 2.53-2.66 (2H, m), 2.82 (2H, br s), 3.06 

20 (2H, dd, J = 16.2, 4.9 Hz), 3.41-3.48 (2H, m), 3.72 (IH, dd, J = 12.9, 6.4 

Hz), 3.95-3.96 (4H, m), 4.10 (2H, app dd, 23.0, 12.8 Hz), 5.16 (IH, d, J 
= 7.0 Hz), 6.95 (IH, d, J= 4.0 HzO, 7.07-7.13 (3H, m), 7.45 (IH, d, J= 4.0 
Hz); m/z 469, 467 ([M+H]+). 
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Example 244. Methyl e/trfo-(2Z)-3-(ll-{[(5-clilorotliieii-2- 

yl)sizIfonyl]ammo}-5,6,7,8,9,10-hexaliydro-6,9- 

metlianobenzo[a][8]aimiilen-2-yl)prop-2-eiioate 




5 Potassium bis(trimethylsilyl)amide solution (0,48 ml of a 0.5 M solution in 
toluene) was added dropwise to a solution of 18-crown-6 (150 mg, 0.57 
mmol) and bis(2,2,2-trifluoroethyl)(methoxycarbonylmethyl)phosphonate 
(26 jLil, 0.12 mmol) in THF (2 ml) at -78 under N2. A solution of the 
aldehyde described in Example 152 (45 mg, 0.11 mmol) in THF (2 ml) was 

10 then added dropwise. The mixture was stirred at —78 for 1.5 h and then 
partitioned between aqueous NH4CI solution and Et20. The layers were 
separated and the aqueous phase extracted a second time with Et20. The 
combined organic extracts were dried (MgS04) and concentrated. 
Chromatography on silica (eluting with 20% EtOAc/hexane) provided the 

15 title compoxmd as a white soHd. NMR (CDCI3, 400 MHz) 5 1.18-1.26 
(2H, m), 1.64-1.68 (2H, m), 2.39 (2H, br s), 2.56-2.64 (2H, m), 3.02 (2H, br 
d, c7 = 16.6 Hz), 3.71 (3H, s), 3.71-3.76 (IH, m), 5.07 (IH, d, J = 7.6 Hz), 
5.90 (IH, d, c7 = 12.7 Hz), 6.86 (IH, d, J = 12.7 Hz), 6.94 (IH, d, c7 = 3.9 Hz), 
7.06 (IH, d, c7 = 7.9 Hz), 7.33 (IH, br s), 7.40 (IH, dd, J = 7.8, 1.5 Hz), 7.45 

20 (lH,d, J=4.0Hz). 

Example 245. e/i^db-5-cliloro-iV-{2-[2-(hydroxymethyl)cyclopropyl]- 

5,6,7,8,9,10-hexahydro-6,9-methanobenzo[a][8]annulen-ll- 

yl}tliiophene-2-sulfonamide 
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A solution of the allylic alcohol from Example 161 (155 mg, 0.37 mmol) in 
CH2CI2 (10 ml) was placed imder N2 and cooled to -15 ^C. Diethylzinc 
solution (1.83 ml of a 1.0 M solution in hexanes, 1.83 mmol) was added 
5 dropwise with care and this was followed by addition of diiodomethane 
(0.15 ml, 1.86 mmol). The reaction mixture was allowed to warm to room 
temperature over 3 h and then stirred for a further 2 h. The reaction 
mixture was quenched by addition of satd. NH4CI solution and then Et20 
and IM HCl (aq.) were added. The layers were separated and the organic 

10 extract washed sequentially with Na2S03 (sat. aq.), NaHCOs (sat. aq.) and 
brine before being dried (MgS04) and concentrated. Trituration with EtaO 
afforded the cyclopropyl alcohols as a mixture of diastereomers (155 mg, 
97%). iH NMR (CDCI3, 400 MHz) 5 0.87-0.95 (2H, m), 1.15-1.20 (2H, m), 
1.37-1.46 (IH, m), 1.61-1.67 (2H, m), 1.73-1.77 (IH, m), 2.34-2.38 (2H, m), 

15 2.49-2.57 (2H, m), 2.93-3.00 (2H, m), 3.61 (2H, d, c/ = 6.7 Hz), 3.75 (IH, app 
dd, J - 13.9, 6.4 Hz), 5.04 ( IH, d, J = 7.8 Hz), 6.76-6.78 (2H, m), 6.93-6.96 
(2H, m), 7.44 (IH, d, J = 4.0 Hz). 

Example 246. e/tdo-5-Chloro-iV-[2-(3-morpholin-4-ylpropoxy)- 
20 5,6,7 ,8,9,10-hexahydro-6,9-methaiiobenzo[al [8]armiilen-ll- 
yl]thiophene-2-sulfoiiamide 
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HN" 




CI 




10 



15 



iV-(3-Hydro3grpropyl)inorpholiiie was prepared as described in Tetraliedron 
Letters 1994, 35, 761. A Mitsunobu reaction with 2-hydroxy-ll-oxo- 
5,6,7,S,9,10-hexahydro-6,9-methanobenzocyclooctene was carried out in an 
analogous manner to that described in Example 240 step 1. The ketone 
functionality was converted to the primary amine by oxime formation and 
reduction as described in the General Procedures. Sulphonylation with 5- 
chlorothiphene-2-sulphonyl chloride was then carried out as described in 
Example 1 to give, after trituration with EtOAc/hexane, the title 
compound as a white solid. NMR (CDCI3, 400 MHz) 6 1.15-1.24 (2H, 
m), 1,61-1.65 (2H, m), 1.91-1.98 (2H, m), 2.31-2.40 (2H, m), 2.46-2.54 (8H, 
m), 2.97 (2H, dd, J = 27,1, 16,1 Hz), 3.71-3.77 (5H, m), 3.97 (2H, t,J= 6.3 
Hz), 5.18 (IH, d, J = 7.8Hz), 6.60-6.62 (2H, m), 6.90-6.96 (2H, m), 7.44 (IH, 
d, J = 4.0 Hz); miz 511, 513 ([M+H]+). 

Example 247. endo-5-Chloro-thiopheiie-2-sulfomc acid (3- 
methoxyimino-bicyclo[3.2.1]oct-8-yl)-amide 



A solution of the e7ido-5-Chloro-thiophene-2-sulfonic acid (3-oxo- 
bicyclo[3.2.1]oct-8-yl)-amide (Example 109) (lOmg) in ethanol (0.5ml) was 
added to a solution of methoxylamine hydrochloride (8.4mg) and sodium 
acetate trihydi^ate (13.6mg) in water (0.25ml) and stirred at room 
temperature for 18 hours. Water (2ml) was added and the aqueous layer 
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was extracted with dichloromethane (2x2ml). The combined organics were 
evaporated and purified by mass-directed preparative EDPLC. miz 349 



(M+H-*-). m NMR (CDCI3, 360MHz) 5 1.4-1.6 (m, 2 H), 1.7-1.8 (m, 2 H), 
2.03 - 2.35 (m, 4 H), 2.43-2.50 (m, 2 H), 2.90-2.96 (m, 2 H), 3.42-3.47 (m, 1 
5 H), 3.82 (s. 3H), 4.94 (d, 1 H, J = 5.4 Hz), 6.94 (d, IH, J = 4.0Hz), 7.43 (d, 
IH, J = 4.0Hz). 

Example 248. endo-Butane-l-sulfonic acid (3-methylene- 
bicyclo[3.2.1]oct-8-yl)-amide 

10 



A solution of en<io-3-methylene-bicyclo[3.2.1]oct-8-ylamine [Example 108, 
Step 2] (25mg, O.lSmmol) in dichloromethane (0.8ml) containing N,N- 
diisopropylethylamine (0.2ml) was added to a stirred solution of 1- 

15 butanesulphonyl chloride in dichloromethane (1ml) at O^C and allowed to 
warm to room temperature over 18 hours. The solution was evaporated 
and purified by mass-directed preparative HPLC. mIz 258 (M+H+). ^H 
NMR (CDCI3, 400MHz) 5 0.96 (s, 3 H, J=7.4Hz), 1.42-1.52 (m, 2 H), 1.68- 
1.73 (m, 2 H), 1.78-1.87 (m, 2 H), 1.99-2.04 (m, 2 H), 2.18-2.22 (m, 2 H), 

20 2,38-2.44 (m, 2H), 3.02-3.08 (m, 2H), 3,54-3.60 (m, 1 H), 4.54 (d, IH, J = 
7.5Hz), 4.77-4.80 (m, 2 H). 

Following the procedure of Example 248 using the appropriate sulphonyl 
chloride, the following compounds of formula G were prepared and purijBed 
25 by mass-directed preparative HPLC: 
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Example 


R 


m/z (M+H+) 


249 


phenyl 


278 


250 


2-thienyl 


284 


251 


4-methylphenyl 


292 


252 


4-fluorophenyl 


296 


253 


2-fluorophenyl 


296 


254 


S-fluorophenyl 


296 


255 


4-chlorophenyl 


312 


256 


4-bromophenyl 


356 


257 


5 -broino-2-thienyl 


362 


258 


4-iodophenyl 


404 



Example 259. e/^do-5-Chloro-thiophene-2-siilfonic acid (3- 
5 beiizylideiie-bicyclo[3.2.1]oct-8-yl)-amide 




Step 1 

e7ido-3-Methyleiie-bicyclo[3.2.1]oct-8-ylamine (example 108 step 2) was 
10 converted to the BOC derivative as described in Example 207 step 1. This 
compound (305mg), tetrabutylammonium chloride(360mg), sodium 
hydrogen carbonate (220mg), iodobenzene (505mg) and palladium acetate 
(90mg) were combined in DMF(lOml) and heated at 100°C for 80 hours. 
The reaction mixture was evaporated and 6/zdo-3-benzylidene- 
15 bicyclo[3.2.1]oct-8-yl)-carbanuc acid tert-butyl ester was isolated, after 
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column chromatography on siUca using 10% ethyl acetate in isohexane as 
the eluant, as a mixture of isomers including the desired compoxmd and 
endo-(3-benzyl-bicyclo[3.2.1]oct-2-en-8-yl)-carbamic acid tert-butyl ester 
(220mg). 
5 Step 2 

The product from step 1 (120mg) in dichloromethane (4 ml) was treated 
with trifluoroacetic acid (4ml) and stirred at room temperature for 1 hour. 
The reaction mixture was evaporated, basified using saturated potassimn 
carbonate solution (4ml) and extracted using dichloromethane (6xlml) 

10 The dichloromethane solution was treated with N,N- 

dimethylethylenediamine (0.4ml), cooled to O^C and treated with 5- 
chlorothiophene sulphonyl chloride in dichloromethane (2ml) at 0°C The 
reaction mixture was allowed to warm to room temperature over 18 hours. 
The reaction mixture was washed with IN hydrochloric acid (2ml), 

15 evaporated and purified by chromatography on silica using 5-10% ethyl 
acetate in isohexane as eluant followed by mass-directed preparative 
HPLC to give the desired compound (7.5mg) 

iH NMR (CDCI3, 360MHz) 5 1.28-1.37 (m, 1 H), 1.50-1,73 (m,3H), 2.0-2.25 
(m, 2H) 2.e>o-2.40 (m,lH) 2:50-2.56 (m, IH), 2.61-2.66 (m, IH), 3.46 (dd, 
20 IH, Jl=11.2Hz, J2=5Hz), 5.11 (d, J=6.7Hz), 6.38 (s, IH), 6.93 (d, IH, 
J=4Hz), 7.15-7.21 (m, 3H), 7.28-7.33 (m, 2H), 7.44 (d, IH, J=4Hz). 

Example 260. e/ic?o-5-Cliloro-tliiopLieiie-2-sulfonic acid {5-[2-(4- 
fluorophenoxy) -ethylamino] •tricyclo[8,2. 1.0 3>8] trideca-3 (8) ,4,6- 
25 trien-13-yl}-amide 
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encZo-N- [l3-(5-Chloro-thiophene-2-sulfonylaimno)-tricyclo [8 .2.1.0 
3.8]trideca-3(8),4,6-trien-5-yl]-2-(4-fluorophenoxy)-acetainide was prepared 
by the method of Example 44, substitutmg 4-fluorophenoxyacetic acid for 
benzoic acid. The amide (35mg) was treated with borane-tetrahydrofaran 
complex in tetrahydrofuran (lM,1.5ml) and stirred at room temperature 
for 18 hours. Methanol (1ml) was added and the mixture was stirred at 
room temperature overnight. The reaction mixture was evaporated and 
purified to give the desired compound (27mg) by mass-directed preparative 
HPLC m/z 521 (M+H+). NMR (CDCI3, 360MHz) 5 0.90-1.07 (m, 2H), 
1.52-1.60 (m,2H), 2.27-2.45(m,4H), 2.83-2.92 (m,2H), 3.40-3.46 (m,lH), 
3.54-3.66 (m,2H), 4.06-4.18 (m, 2H), 6.20 (br d,lH), 6.82-6.99(m,8H), 7.43 
(d, IH, J=4,lHz). 

Example 261. en.do-5-Chloro-thiophene-2-siilfoiiic acid {5-[2-(4- 
clilorophenoxy)-ethylamino]-tricyclo[8.2,1.0 3,8]trideca-3(8),4,6- 
trien-13-yl}-amide 



Prepared as for Example 260, using 4-chlorophenoxy acetic acid in the first 
step, and purified by mass-directed preparative HPLC. miz 537 (M+H-^). 

Example 262. e/td!o-5-Chloro-thiopliene-2-stilforiic acid {5-[4-(4- 
£lixoroplienyl)-piperazin-l-yl]-tricyclo[8.2.1.0 3,8]trideca-3(8),4,6- 
trieii-13-yl}-ainide 
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Step 1 

5-Aimno-tricyclo[8.2.1.03,8]trideca-3(8),4,6-trien-13-one (ref. J.Org.Chem,, 
1982, 47, 4329-4334) (7.45g,37inmol) in 40% sulphuric acid was cooled to 
5 O^C and treated with sodium nitrite (3.06g, 44mmol) in water (IGml) 

keeping the temperature below 5°C. Meanwhile copper(l) bromide (57g) 
in water was treated with 48% hydrobomic acid at O^C. The diazonium 
solution was added to this solution, keeping the temperature below 5°C. 
After addition the reaction mixture was allowed to wann to room 

id temperature and stirred at room temperature overnight. Water (500ml) 
was added and the aqueous mixture extracted using dichloromethane 
(9x200ml). The combined organics were washed with brine (200ml), dried 
using sodium sulphate, filtered and the filtrate evaporated. 5-Bromo- 
tricyclo[8.2.1.0 ^'8]trideca-3(8),4,6-trien-13-one (5.1g) was purified by 

15 column chromatography on sihca using 9:1 to 5:1 isohexane:ethyl acetate 
as the eluant. 
Step 2 

An oven dried flask was charged with caesium carbonate (912mg), rttc-2,2'- 
bis(diphenylphospino)-l,l'-binaphthyl (racemic BINAP) (56mg), and 

20 palladium (II) acetate (13.6mg) and flushed with nitrogen, A solution of 
the bromo-derivative of step 1 (530mg, 2mmol) and l-(4-fluorophenyl)- 
piperazine (432mg, 2.4mmol) in toluene (4ml) was added via canula and 
the mixture degassed using nitrogen. The reaction was stirred at room 
temperature for 30 minutes sxid then heated at 80*^C for 18 hours. After 

25 cooling to room temperature, ether was added and a precipitate formed. 
This was filtered and the filtrate was evaporated and purified by column 
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chromatography on silica using 9:1 to 5:1 isohexane: ethyl acetate as the 
eluant to give 5-[4-(4-fluorophenyl)-piperazin-l-yl]- 
tricyclo[8.2.1.03.81trideca-3(8),4,6-trien-13-one (290mg, 40%). m/z 365 
(M+H+). 
5 Step 3 

The ketone from step 2 was converted to the oxime as described in 
Example 107 step 1 and reduced to the amine as described in Example 108 
steps 1 and 2. The amine (250mg, 0.68mmol) in dichloromethane (2ml) 
and pyridine (0.5ml) was cooled to 0°C and treated with 5-chlorothiophene 

10 sulphonyl chloride (223 mg, 1.03mmol) followed by a catalytic amotmt of 4- 
dimethylaminopyridine. The mixture was allowed to warm to room 
temperature and stirred at room temperature for 18 hours. Water (25ml) 
was added and the aqueous layer extracted using dichloromethane 
(3x30ml). The combined organics were dried using sodium sulphate, 

15 filtered and the filtrate evaporated to dryness. The residue was piirified 
by column chromatography on silica using 4:1 isohexane:ethyl acetate 
followed by purification on altunina using 5:1 to 4:1 isohexane: ethyl 
acetate to give the title compound (124mg). miz 546 (M+H+). 
m NMR (CDCI3, 360MHz) 6 1.20-1.29 (m, 2H), 1.60-1.67 (m,2H), 2.31- 

20 2.43(m,4H), 2.51(d,lH,J=16.2Hz), 2.53(d,lH,J=16.2Hz), 2.93 

(d,lH,J=16.3Hz), 3.04(d,lH,J=16.4Hz), 3.74-3.80 (m,lH), 5.02 (d,lH, 
J=7.9Hz), 6.91-7.02(m,4H), 7.44 (d, IH, J=4.1Hz). 

Example 263. end!o-5-Chloro-thioph.e]ie-2-sulfordc acid {5-[4-(2- 
25 methox3rphenyl)-piperazin-l-yl]-tricyclo[8«2.1.0 3,8]trideca-3(8),4,6- 
trien-13-yl}-amide 
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Prepared as for Example 262, using l-(2-methoxyphenyl)piperazine in step 
2, and purified by mass-directed preparative HPLC. miz 558 (M+H+). 

5 Example 264. e/tc{o-5-Chloro-t]iiopheiie-2-siilfoiiic acid [5-(4- 

P3rridiii.2-yl-piperazin-l-yl)-tricyclo[8,2,1.0 s>8]trideca-3(8),4,6-trieii- 
13-yl] -amide 




Prepared as for Example 262, using l-(2-pyridyl)piperazine in step 2, and 
10 purified by mass-directed preparative HPLC. miz 529 (M+H+). 

Example 265. enc2o-5-Cbloro-thiopliene-2-sulfonic acid {5-[2-(4- 

fliiorophenylainino)-ethylamiuo]-tricyclo[8.2.1.03»8]trideca-3(8),4,6- 
trieii-13-yl}-amide 
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HN S CI 

H 



F 

Stepl : Endo-2- f 13-(5-chloro-thiopheiie-2-sulfonvlainino)- 

tricvclor8.2.1.03>81trideca-3(8),4,6-trien--5-vlaminQl-N-(4-fluorophen^ 
acetamide 

5 The amine from Example 128 step (g) (lOOmg) in dichloroethane was 
treated with N,N-diisopropylethylamine (0.4ml) followed by a-chloro-4- 
fluoroacetanilide (50mg) and heated at 65°C for 40 hours. Further a- 
chloro-4-fluoroacetanilide (lOOmg) was added and the mixture heated for a 
further 8 days. The mixture was evaporated and purified by column 
10 chromatogi-aphy on silica using 2:1 to 1:1 isohexane: ethyl acetate as the 
eluant to give the title compound (48mg) m/z 534 (M+H+). 
Step 2 

The product from Step 1 was reduced to the title compound by the process 
described in Example 260. m/z 520 (M+H+). 



^Example 266. encro-5-Chloro-tfaioplieiie-2-sulfonic acid [5-(2- 
morpholin-4-ylethylamino) tricyclo [8.2.1.0 3»8]trideca-3(8),4,6-trieii- 
13-yl]-amide 



H 

20 Stepl 

The amine from Example 128 step G (lOOmg) in dichloroethane was 
treated with N,N-diisopropylethylamine (0.4ml) followed by 4-(2- 
chloroacetyDmorpholine (63mg, 0.39mmol) ) in dichloroethane (1ml) and 
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was heated at lO^'C for 72 hours. The mixture was evaporated and 
purified by column chromatography on silica using 1:1 isohexane: ethyl 
acetate as the eluant to give cndo-5-chlorothiophene-2-sulfomc acid [5-(2- 
morpholin-4-yl-2-oxoethyl amino)-tricyclo[8.2.1.0 3.8]trideca-3(8),4,6-trien- 
5 13-yll-amide (63mg) m/z 510 (M+H+), 
Step 2 

The product from step 1 was reduced as described in Example 260 to give 
the title compound, m/z 496 (M+H+). 

10 Example 267. e/tdo-Pyridine-S-sulfonic acid (2-liydroxy-2-methyl- 
tricyclo-[8.2.1.03,8]trideca-3(8),4,6-trieii.l3-yl)-amide 



Stepl 

Chromium trioxide (2.61 g, 26.12 mmol) was dissolved in a solution of 
15 sulfuric acid (100 ml) and water (225 ml). e^cio-Tricyclo[8.2,1.03,8]trideca- 
3(8),4,6-trien-13-ylamine (General Procedures) (as the acetic acid salt, 
3.23g, 13.06 mmol) was added, and the mixture was heated to reflux for 
2-5 h. After cooling in an ice-water bath, sodixmi hydroxide (73 g, 1,83 
mol) was added slowly over 30 min [CARE!], and ammonium hydroxide 
20 was added to pH 10. The mixture was extracted with DCM (3 x 120 ml), 
the combined organic extracts were dried (Na2S04) and concentrated 
under reduced pressure to give a yellow oil (1.77g), which was converted to 
the BOC derivative as follows: 

The crude amino ketone (1.77 g) was dissolved in DCM (30 ml), and di- 
25 ter^butyldicarbonate (9.60 g, 43.97 mmol), triethylamine (2.45 ml, 17.59 
mmol) and DMAP (100 mg) were added. After stirring at room 
temperature for 96 h, the mixture was quenched with 1 M HCl (10 ml) 
The aqueous phase was extracted with DCM (3 x 20 ml) and the combined 
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organic phases were washed with saturated NaHCOs (aq), dried (Na2S04) 
and concentrated under reduced pressure. The orange oil was purified by 
flash chromatography (isohexane / diethyl ether 7:3) to give e7ido-(2-oxo- 
tricyclo[8.2,1.03'S]trideca-3(8),4,6-trien-13-yl)-carbamic acid tert-butyl ester 
5 as a white foam (920 mg, 23%). mlz 202. 
Step 2 

The product of step 1 (920 mg, 3.05 nunol) was treated with TFA (10 ml) in 
DCM (15 ml) for 1 h. The volatiles were removed under reduced pressure, 
and the residue was dissolved in DCE (15 ml). Triethylamine (1.27 ml, 

10 9.16 mmol), DMAP (50 mg), and 3-pyridylsulfonyl chloride were added, 
and the mixture was heated to reflux for 16 h. After cooling to room 
temperatui-e, the precipitate was filtered, washing the residue with EtOAc 
(50 ml). The filtrate was concentrated, and the orange oil was subjected to 
flash chromatography (gradient elution from EtOAc / ^sohexane 1:1 to 1:0) 

15 to give e;icio-pyridine-3-sulfonic acid (2-oxo-tricyclo[8.2,1.03.8]trideca- 
3(8),4,6-trien-13-yl)-amide as a white solid (334 mg, 30%). mlz 343 
(M+H)+. 
Step 3 

To a stirred suspension of the product of step 2 (150 mg, 0.44 rninol) in 
20 THF (20 ml) was added 3 M MeMgBr in diethyl ether (409 p-l, 1.23 nnnol). 
The mixture was heated to reflux for 3 h and then quenched with EtOH (1 
ml). The volatiles were removed under reduced pressure and the residue 
was partitioned between pH 7 buffer (10 ml) and EtOAc (20 ml). The 
aqueous phase was extracted with EtOAc (4 x 20 ml) and the combined 
25 organic phases were washed with brine (30 ml), dried (Na2S04) and 

concentrated to drjniess. Purification by flash chromatography (gradient 
elution fi^om EtOAc / isohexane 2:3 - 1:0) gave white solids: 
Major diastereoisomer (110 mg, 70%). NMR (CDCI3, 360 MHz) 5 9.16 
(IH, s), 8.77--8.79 (IH, m), 8.26-8.20 (IH, m), 7.91 (2H, d, J = 8.5 Hz), 7.49 
30 (IH, dd, J = 8.0, 4.9 Hz), 7.31 (IH, dd, J = 6.8, 1.9 Hz), 7.19-7.10 (2H, m), 
3.74-3.69 (IH, m), 3.54 (IH, d, J = 15.5 Hz), 2.52 (IH, dd, J = 15.5, 8.2 Hz), 
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2.41-2.35 (IH, m), 2.05 (IH, t, J = 6.6 Hz), 1.91-1.67 (4H, br s), 1.47-1.57 
(2H, m), 1.06-0.99 (IH, m), 0.81-0.74 (IH, m). miz 359 (M+H)+. 
IVIinor diastereoisomer (11 mg, 7%). ^H NMR (CDCI3, 360 MHz) 6 9.15 (IH, 
s), 8.77-8.79 (IH, m), 8.23-8.20 (IH, m), 7.72 (IH, dd, J = 7.8, 1.0 Hz), 7.51 
5 (IH, dd, J = 8.0, 4.9 Hz), 7.22 (IH, t, J = 7.5 Hz), 7.12 (IH, td, 7.4, 1.2 Hz), 
7.01 (IH, d, J = 7.4 Hz), 5.22 (IH, d, J = 7.5 Hz), 3.68-3.63 (IH, m), 3.04 
(IH, d, J = 16.2 Hz), 2.62 (IH, dd, J = 16.1, 7.9 Hz), 2.38-2.30 (2H, m), 1.90 
(IH, br s), 1.68-1.61 (2H, m), 1.58 (3H, m), 1.22-1.13 (2H, m). mIz 359 
(M+H)+. 

10 

Example 268. endo-Pyridine-S-sulfonic acid (2-methylene- 
tricyclo[8.2.1.0«.8].trideca-3(8),4,6-trieii-13-yl)-amide 

The product from Example 267 (20 mg, 55.8 (xmol) was treated with TPA 
15 (1 ml) in DCM (5 ml) for 1 h. Concentration under reduced pressiire gave 
a yellow foam, which was dissolved in DCM (20 ml) and washed with 
saturated NaHCOa (aq) (10 ml). The aqueous phase was extracted with 
DCM (2 X 20 roL) and the combined organic phases were dried (Na2S04) 
and concentrated imder reduced pressure to give a cream solid which was 
20 purified by flash chromatography (eluent: EtOAc / isohexane 1:1) to give a 
white soUd (17 mg, 89%). iH NMR (CDCI3, 360 MHz) 6 9.16 (IH, s), 8.77- 
8.79 (IH, m), S.23-8.20 (IH, m), 7.49 (IH, dd, J = 8.0, 4.9 Hz), 7.22-7.14 • 
(3H, m), 7.08-7.04 (IH, m), 5.22 (IH, d, J = 1.7 Hz), 5.08 (IH, d, J = 8.8 
Hz), 4.89 (IH, d, J = 1.7 Hz), 3.84-3.79 (IH, m), 2.95 (IH, d, J = 15.9 Hz), 
25 2.76 (IH, t, J = 6.8 Hz), 2.48 (IH, dd, J = 15.9, 7.2 Hz), 2.41-2.35 (IH, m), 
1.80-1.69 (2H, m), 1.13-1.35 (2H, m). mIz 341 (M+H)+. 
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Example 269. e/trfo-5-Cliloro-thiophene-2-siilfonic acid {6-[2-(4- 

fluoro-phenoxy)-ethoxy]-2-oxo-tricyclo[8.2.1.03»8]trideca-3(8),4,6- 

trien-13-yl}-ainide 



The product of Example 225 was oxidised to the title compound using 
chromium trioxide in sulphuric acid as described in Example 267 step 1. 
The product was purified by flash chromatography (gradient elution firom 
EtOAc / isohexane 1:4 - 1:1) to give a white foam (41 nag, 35%). NMR 
(CDCI3, 360 MHz) 6 7.51 (IH, d, J = 8.6 Hz), 7.46 (IH, d, J = 4.0 Hz), 7.02- 
6.95 (3H, m), 6.91-6.85 (2H, m), 6.80 (IH, dd, 8.6, 2.4 Hz), 6.72 (IH, d, J = 
2.2 Hz), 5.27 (IH, d, J = 6.2 Hz), 4.35-4.27 (4H, m), 3.90-3.85 (IH, m), 3.39 
(IH, d, J = 15.0 Hz), 2.99 (IH, t, J = 7.7 Hz), 2.80-2.73 (2H, m), 2.04-1.95 
(IH, m), 1.92-1.82 (IH, m), 1.77-1.59 (2H, m), m/z 536 (M+H)+ 

Example 270. e/tceo-Pyridine-3-suIfonic acid {6-[2-(4-fluoro- 

phenoxy)-ethoxy]-2-oxo-tricyclo[8.2a.03'»]trideca-3(8),4,6-trien-13- 

yl}-amide 



Prepared by oxidation of the product of Example 223 as described in 
Example 269. Purification by flash chromatography (eluant: EtOAc / 
isohexane 1:1) gave a white solid. m/z = 497 (M+H)+. 

Example 271. Pyridiiie-3-sulfonic acid {6-[2-(4-fluoro-phenoxy)- 
ethoxy]-2.hydroxy.tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien-13-yl)- 




02 



CI 




amide 
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The product from Example 270 (18 mg, 36.2 fimol) in methanol (5 ml) was 
treated with NaBH4 (22 mg, 0.59 mmol) at room temperature for 3 h. The 
solvent was removed under reduced pressure and the residue was 
partitioned between EtOAc (10 ml) and pH 7 buffer (5 ml). The aqueovis 
phase was extracted with EtOAc (3 x 10 ml), and the combined organic 
phases were washed (brine), dried (Na2S04) and concentrated under 
reduced pressure to give a white solid. Purification by flash 
chromatography (gradient elution from EtOAc / isohexane 1:1 - 1:0) gave a 
white sohd (13.7 mg, 76%). iH NMR (CDCI3, 360 MHz) 5 9.15 (IH, s), 8.78- 
8.81 (IH, m), 8.24-8.21 (IH, m), 7.74 (IH, d, J = 7.4 Hz), 7.48 (IH, dd, J = 
7.9, 4.8 Hz),7.05-6.95 (3H, m), 6.91-6.87 (2H, m), 6.75-6.69 (2H, m), 4.78 
(IH, d, J = 6.8 Hz), 4.28 (4H, s), 3.79-3.73 (IH, m), 3.50 (IH, d, J = 14.8 
Hz), 2.56-2.38 (3H, m), 1.73-1.48 (2H, m), 1.25-1.17 (2H, m), 0.93^0.88 (IH, 
m). m/z 499 (M-i-H)+. 

Example 272. enc/o-Pyridine-S-sulfonic acid {6-[2-(4-fluoro- 

phenoxy)-etli6xy]-2-methyl-tricyclo[8.2.1.03.8]trideca-3(8),4,6-trien- 
IS-yD-amide 



Step 1 

e/i Jo-5-[2-(4-Fluoro-phenoxy)-ethoxy] -tricyclo [8.2. 1 .O^.s] trideca-3(S),4,6- 
trien-13-ylamine (1.00 g, 2.93 mmol) (Example 209 step 2) was oxidised to 
the 2-oxo derivative by the procedure of Example 267 step 1. Trituration 




BNSDOCID: <WO__0170e77A1_L> 



wo 01/70677 



177 



PCT/GBOl/01154 



of the crude product with EtaO furnished a cream sohd (282 mg, 27%). 
miz 356 (M+H)-*-, 
Step 2 

To a stirred suspension of PhsPCHsBr (377 mg, 1.06 mmol) in anhydrous 
5 dioxane (3.5 ml) at 0 was added, dropwise, 1.6 M n-BxxLi in diethyl 
ether (555 \x\ 0.88 mmol). Stirring was continued for a fiirther 30 min., 
prior to warming to room temperature. The ketone from step 1 (150 mg, 
0.423 nomol) was added, and after stirring at room temperature for a 
farther 30 min., the mixture was heated to reflux for 90 min., and then 

10 stirred at room temperature for a farther 16 h. The solvent was removed 
under reduced pressure, and the residue was partitioned between CHCI3 
(20 ml) and water (10 ml). The layers were separated and the aqueous 
phase was extracted with CHCI3 (4 x 20 ml), and the combined organic 
phases were dried (Na2S04) and concentrated to give an orange oil. 

15 Purification by flash chromatography (CHCI3 / MeOH / annnonium 

hydroxide 95:3:0.3) gave the 2-methylene derivative as a cream solid (115 
mg, 77%). m/z 354 (M+H)+. 
Step 3 

The product of step 2 (25 mg, 70.7 junol) and 10% Pd/C (25 mg) were 
20 stirred in methanol (3 nil) tmder an atmosphere of H2 for 4 h. The mixture 
was filtered and concentrated under reduced pressure to give the 2-methyl 
derivative as a white solid (25 mg, 100%). Sulfonylation of this compound 
with pyridine-3-sulfonyl chloride by the procedure of Example 1 gave the 
title compound, NMR (CDCI3, 400 MHz) 5 9.17 (IH, d, J = 2.0 Hz), 8.84 
25 (IH, s), 8.24-8.21 (IH, m), 7.52-7.48 (IH, m), 7.04 (IH, d, J = 8.5 Hz), 6.99- 
6.95 (2H, m), 6.90-6.86 (2H, m), 6.71 (IH, dd, J = 8.5, 2.8 Hz), 6.66 (IH, d, 
J = 2.8 Hz), 5.42 (IH, d, J = 6.9 Hz), 4.26 (4H, s), 3.66-3.61 (IH, m), 3.04- 
2.99 (2H, m), 2.44-2.38 (IH, m), 2.26 (IH, q, J = 7.1 Hz), 1.98 (IH, t, J = 6.4 
Hz), 1.55-1.35 (2H, m), 1.11 (3H, d, J = 7.1 Hz), 1.10-1.03 (IH, m), 0.96- 
30 0.88 (IH, m). mtz 497 (M+H)^. 
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Example 273. e7ido-Pyridine-3-srilfonic acid {6-[2-(4-fluoro- 

pheuoxy)-ethoxy]-2-methylene-tricyclo[8.2.1.03.8]trideca-3(8),^^ 

trien-13-yl}-amide 




5 Prepared by reacting the product of Example 272 step 2 with pyridine-3- 
sulfonyl chloride by the procedxire of Example 1. m/z 495 (M+H)+. 



Example 274. Enantiomers of c/trfo-5-chloro-thiophene-2-.sulfonic 
acid [5-(3-morpholiii-4-yl-propeiiyl)-tricyclo[8.2.1.0^'S]trideca- 
10 3(8),4,6.trien-13-yl].amide 



and 




A 25 mg/ ml solution in ethanol of racemic endo-5-chloro-thiophene-2- 
15 sulfonic acid [5-(3-morpholin-4-yl-propenyl)-tricyclo[8.2.1.03.8]trideca- 
3(8),4,6-trien-13-yl]-amide (Example 191) was purified by chiral HPLC. 
The HPLC system was a Chiralcel OD column (250 x 10 mm i.d.)> using 
8% ethanol in isohexane, with a flow rate of 6 ml / min and detection at 
260 nm. Loadings of 80 |li1 onto the column (i.e. 2 mg of material) were 
20 achieved The two enantiomers were eluted with retention times of 15 
minutes for enantiomer A and 22 minutes for enantiomer B. 
Enantiomer A TFA salt : iH NMR (CDCI3, 400 MHz) 6 7.45 (1 H, d, J = 3.9 
Hz), 7,10 (2 H, m), 7.04 (1 H, d, J = 7.6 Hz), 6.95 (1 H, d, J = 4.0 Hz), 6.66 
(1 H, d, J = 15.9 Hz), 6.13 " 6.21 (1 H, m), 5.15 (1 H, br d, J = 7.2 Hz), 3.99 
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(4 H, m), 3.78 (2 H, d, J = 7.4 Hz), 3.72 (1 H, m), 3.66 (2 H, m), 3.04 (2 H, 
m), 2.87 (2 H, m), 2.55 - 2.63 (2 H, m), 2.42 (2 H, m), 1.67 (2 H, m), 1.17 (2 
H,in). miz 493 / 495 (M+H+). 

Enantiomer B TFA salt : iR NMR (CDCI3, 400 MHz) 5 7.45 (1 H, d, J = 3.9 
5 Hz), 7.10 (2 H, m), 7.04 (1 H, d, J = 7.9 Hz), 6.95 (1 H, d, J = 3.9 Hz), 6.67(1 
H, d, J = 15.6 Hz), 6.14 - 6.23 (1 H, m), 5.20 (1 H, br d, J = 7.2 Hz), 3.99 (4 
H, m), 3.78 (2 H, br d, J = 6.9 Hz), 3.72 (1 H, m), 3.56 (2 H, m), 3.04 (2 H, 
m), 2.87 (2 H, m), 2.55 - 2.63 (2 H, m), 2.41 (2 H, m), 1.66 (2 H, m), 1.17 (2 
H,ni). m/z 493 / 495(M+H+). 
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CLAIMS 



1. A phannaceutical composition comprising, in a 
pharmaceutically acceptable carrier, a therapeutically effective amount of 
one or more compounds of formula I: 

.3 




10 



wherein: 

A and B are independently selected from -(CXY)p- ; 
(CXY)qCY = CY(CXY)r- ; -(CXY0xNRi3(CXY^y- ; 



-(CXY) -C = Q-(CXY),- 




-(CXY),-CY - qY-(CXY),- 
R4 ^ Zi ^ R5 



and 



-(CXY)q-N- 



-C— (CXY)r- 
N 



X represents halogen, Rs, -0R9, -SR9, -S(0)tRio where t is 1 or 2, 
15 -OSO2R9 -N(R9)2, -COR9, -CO2R9, -OCORio, -OCO2R10, -CON(R9)2, 
-S02N(R9)2, -OS02N(R9)2, -NR9COR10, -NR9CO2R10 or -NR9SO2R1O; 
Y represents H or Ci-ealkyl; 

or X and Y together represent =0, =S, =N-ORii or =CHRii; 
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provided neither A nor B comprises more than one -CXY- moiety 
which is other than -CH2-; 

Z completes an aromatic ring system of 5 to 10 atoms, of which 0 to 
3 are selected from nitrogen, oxygen and sulfiir and the remainder are 
carbon, or Z completes a non-aromatic ring system of 5 to 10 atoms, of 
which 0 to 3 are independently selected from oxygen, nitrogen and sulphur 
and the remainder are carbon; 

Z^ completes a non-aromatic ring system of 5 to 10 atoms, of which 0 
to 3 are independently selected from oxygen, nitrogen and sulphur and 
the remainder are carbon; 

Z2 completes a 5- or 6-membered heteroaryl ring; 

m and n are independently 1 or 0; 

p is an integer from 1-6; 

q and r are independently 0, 1 or 2; 

X and y are independently 0, 1 or 2; 
provided that when m = n = 0, at least one of A and B comprises a chain of 
2 or more atoms, such that the ring completed by A and B contains at least 
5 atoms; 

represents H, Ci^alkyl, or C2-4alkenyl; 

R2 represents H, Ci-ealkyl, Ce-ioaryl, Ce-ioarylCi-ealkyl, Cs-ecycloalkyl 
or C2-6acyl which is optionally substituted with a carboxylic acid group or 
with an amino group; 

R3 represents Ci-iealkyl, Ca-iocycloalkyl, C2-i6alkenyl, C2-i6alk5niyl, 
Ce-ioarylCi-ealkyl, heteroarylCi^alkyl, C6-ioarylC2-6alkenyl, heteroarylC2- 
ealkenyl, Ce-ioaryl, biCCe-ioaryl), heteroaryl, bi(heteroaryl) or heterocyclyl; 
wherein the alkyl, cycloalkyl, alkenyl and alkjmyl groups represented by 
R3 or forming part of a group represented by R^ optionally bear up to 3 
substituents independently selected from halogen, CN, NO2, -OR'^, -SR'^, 
-S(0)tR8 where t is 1 or 2, -N(R'?)2, -COR?, -C02R^ -OCORs, -CON(R7)2, 
-NR^CORS, -Ci-6alkylNR7COR8, -NR7CO2RS and -NR7SO2R8; and the aryl, 
heteroaryl and heterocycUc groups represented by R^ or forming part of a 
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group represented by optionally bear up to 5 substituents 
independently selected from RS, halogen, CN, NO2, -OR'^, -SR^, -S(0)tR8 
where t is 1 or 2, -N(R7)2, -COR^, -C02R'^, -OCORs, -CON(R'7)2, -NR^CORs, 
-Ci^alkylNR7COR8, -NR7CO2R8 and -NR7SO2RS; 

R4, R5 and R® independently represent R^, halogen, CN, NO2, -OR^, 
-SR9, -S(0)tRio where t is 1 or 2, -N(R9)2, -COR^, -CO2R9, -OCORio, 
-CON(R9)2, -S02N(R9)2, -NR^CORi^ -NR9CO2R10, -NR9SO2R10, 
-CH=:CHCH2N(Ri6)2, .CH20Ri^ -CH2N(Ri6)2, -NHCOCHaORio or 
-NHCOCH2N(Ri6)2; 

R*^ represents H or RS; or two R"^ groups together with a nitrogen 
atom to which they are mutually attached may complete a pyrrolidine, 
piperidine, piperazine or morpholine ring; 

R^ represents Ci-ioalkyl, perfluoroCi-ealkyl, Ca-iocycloalkyl, 
Cs-ecycloalkylCi-ealkyl, C2-ioalkenyl, C2-ioalkynyl, Ar or -Ci-ealkylAr; 

R9 represents H or R^^; or two R^ groups together with a nitrogen 
atom to which they are mutually attached may complete a p3rrrolidine, 
piperidine, piperazine or morpholine ring which is optionally substituted 
by R12, -COR12 or -SO2R12. 

RIO represents Ci-ioalkyl, perfluoroCi-ealkyl, Ca-iocycloalkyl, 
Ca-ecycloalkylCi-salkyl, C2-ioalkenyl, C2-ioalk3Tiyl, Ce-ioaryl, heteroaryl, 
heterocyclyl, Ce-ioarylCi-ealkyl, heteroarylCi-ealkyl, C6.ioarylC2-6alkenyl, or 
heteroarylC2-6alkenyl, wherein the alkyl, cycloalkyl, alkenyl and alkjniiyl 
groups optionally bear one substituent selected from halogen, CF3, NO2, 
CN, -ORii, -SRii, -S02R^2^ -CORii, -C02R^i, -CON(Rii)2, -OCOR12, ^N(Rii)2 
and -NR^^CORi2j and the aryl, heteroaryl and heterocyclic groups 
optionally bear up to 3 substituents independently selected from halogen, 
NO2, CN, R12, -ORii, -SRii, -S02Ri^ -CORii, -COJEt^^ .CON(Rii)2, 
-OCOR12, .N(Rii)2 and -NRHCORI^; 

R^i represents H or Ri2; 

R12 represents Ci-ealkyl, perfluoroCi-ealkyl, Cs-rcycloalkyl, 
C2-6alkenyl, C2-6alkynyl, Ar, -Ci-ealkylAr or ArOCi-ealkyl; or two groups 
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together with a nitrogen atom to which they are mutually attached may 
complete a heterocyclic ring system of 3-10 atoms, 0-2 of which (in addition 
to said nitrogen atom) are selected from O, N and S, said ring system 
bearing 0-2 substituents selected from halogen, CN, NO2, R^^, OR^^, 
5 NHRii, and CORn. 

R13 represents R^, -CORio, -CO2R10, -SO2R10, -CON(R9)2 or 
-S02N(R9)2; 

each Ri^ independently represents H or R^^, or two R-'^^ groups 
together with the nitrogen to which they are mutually attached complete a 
10 mono- or bicyclic heterocyclic ring system of 5-10 ring atoms selected from 
C, N, O and S, said ring system optionally having an additional aryl or 
heteroaryl ring ftised thereto, said heterocyclic system and/or additional 
fused ring bearing 0-3 substituents independently selected fi'om halogen, 
NO2, CN, R12, -OR^\ -SRii, -S02R^^ -CORi^ -C02R^S -CON(Rii)2, 
15 -OCOR12, -N(Rii)2 and -NRi^CORiS; 

Ar represents phenyl or heteroaryl either of which optionally bears 
up to 3 substituents independently selected from halogen, CF3, NO2, CN, 
OCF3, Ci-ealkyl and Ci-ealkoxy; 

"heterocyclyl" at every occiurrence thereof means a cycUc or 
20 polycyclic system of up to 10 ring atoms selected from C, N, O and S, 

wherein none of the constituent rings is aromatic and wherein at least one 
ring atom is other than C; and 

"heteroaryl" at every occurrence thereof means a cyclic or polycyclic 
system of up to 10 ring atoms selected from C, N, O and S, wherein at 
25 least one of the constituent rings is aromatic and wherein at least one ring 
atom is other than C; 

or a pharmaceutically acceptable salt thereof. 

2, A compound of formula I as defined in claim 1, or a 
30 pharmaceutically acceptable salt thereof, with the proviso that: 
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when A = B = -CH2CH2-, Ri = R2 = H, R3 = phenyl and m = 0, (CXy)n 
is other than -CH2-, -CH(Br)- or -CH(SPh)-; and 

when m = n = 0, Ri = R2 = H, R3 = phenyl and B = -CH2CH2-, A is 
other than -CH(Br)CH2CH2-. 

5 

3. A compound according to claim 2 selected from: 



10 
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where w is 1 or 2; or a pharmaceutically acceptable salt thereof. 

10 4. A compound according to claim 2 or claim 3 wherein m and n 

are both 0, and and R2 are both H. 

5. A compoimd according to claim 2 of formula II: 




II 
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wherein: 
w is 1 or 2; and 

Ai represents -CH2CXy-, -CH2CH2CH2CH2-, -CH2CH=CHCH2- or 
-CH2CXYCH2-; 
5 or a pharmaceutically acceptable salt thereof. 

6. A compoTind according to claim 5 wherein w is 1; Ri and W- 
are both H; Y is H or together with X represents =0, =N-OR^i or =CH2; 
and X is selected from H, Ci-salkyl, -GO2R9, -OCORio, -OCO2R10, -OSO2R9, 

10 and -CON(R9)2, or together with Y represents =0, =N-ORii or =CH2. 

7. A compound according to claim 2 of formxila IIA: 




jw 
HA 

wherein: 
15 w is 1 or 2; and 

A2 represents -CH2-NR13-CXY-CH2- or 



-CH2— N C-CHo- 

2 



20 or a pharmaceutically acceptable salt thereof. 

8. A compound according to claim 2 of formula III: 
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wherein w is 1 or 2; 
5 or a phaxmaceutically acceptable salt thereof. 

9. A compoimd according to claim 8 of formula IV: 




10 

or a pharmaceutically acceptable salt thereof. 

10. A compound according to claim 9 of formula V: 
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wherein R^^ represents -N(R9)2, -NR^CORio or -NR^COaRiO; 
or a pharmaceutically acceptable salt thereof. 

5 

11. A compoxind according to claim 9 of formula VA: 



VA 

10 wherein R*^ represents C2-6alkenyl (which is optionally substituted by 
halogen, CN, ORii, -CO2R11, -COR" or -CON(Rii)2), C6-ioaiylC2-6alkenyl, 
heteroarylCz-salkenyl, -CH=CHCH2N(Ri6)2, -ORio, -CH2OR9, 
-NHCOCH2OR10 or -NHCOCH2N(Ri6)2; 
or a pharmaceutically acceptable salt thereof. 

15 

12. A compound according to claim 11 wherein R"*b represents 
-CH=CH2. -CH=CHCN, -CH=CH-CH20Rii, -CH=CH-CO-Ar, 
-CH=CH-C02Rii, -CH=CHAr, -CH=CHCH2N(Ri6)2, -OCH2Ar, 
-OCH2CH2OR12, -OCH2CON(Ri2)2, -OCH2CH2N(Ri2)2, -CH2OR9, 
20 -NHCOCH2OR10 or -NHCOCH2N(Ri6)2. 




BNSDOCID: <WO 0170677A1_I_> 





wo 01/70677 



PCT/GBOl/01154 



189 



13. A compoiind according to claim 2 of formula IIIC: 




IIIC 



15 



20 



wherein 

V represents CR^ or N; 

W represents CH or N; 

a is 0 or 1; 

b is 0 or 1; and 

w is 1 or 2; 

or a pharmaceutically acceptable salt thereof. 

14. A compound according to claim 9 wherein: 
w is 1; 
Ri is H; 

R3 is selected from n-propyl, n-butyl, phenyl, 2-fluorophenyl, 

3- fluorophenyl, 4-fluorophenyl, 2,4-difluorophenyl, 4-chlorophenyl, 
2-thienyl, 5-chloro-2-thienyl, 5-bromo-2-thienyl, 3-pyridyl, 6-chloro-2- 
pyridyl and 5-isothiazolyl; and 

R4 is in the P-position with respect to the ring junction and is 
selected from pyridine-2-carboxainido, phenoxyacetamido, 

4- chlorophenoxyacetamido, 2,4-dichlorophenoxyacetamido, 
4-fluoropheno3C7acetimido, morphohn-4-ylacetamido, pyrrolidin-1- 
ylacetamido, piperidin-l-ylacetamido, 4-phenylpiperazin-l-ylacetamido, 
4-(4-fluorophenyl)piperazin-l-ylacetamido, 2-(4-flLuorophenoxy)ethoxy, 
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2-(morpholin-4-yl)ethoxy, 2-(inorpholiii-4-yl)ethylamino, 

2- (4-fluorophenoxy)ethylainino, 2-(4-chlorophenoxy)ethylamino, 

3- (4-fluorophenoxy)propenyl, 3-(iiiiidazol-l-yl)propenyl, 3-(inorpholiii-4- 
yDpropenyl, 5-(pyridin-2-yl)-l,2,4-oxadiazol-3-yl, 5-(pyridin-3-yl)-l,2,4- 
oxadiazol-3-yl, 5-(pyridin-4-yl)-l,2,4-oxadiazol-3-yl, 3-(2-aza-5- 
oxabicyclo [2.2. 1] hept-2-yl)propenyl , 2-(2-a2a-5-oxabicyclo [2.2. l]hept-2- 
yDethoxy, 3-(4-fluoropiperidin-l-yl)propenyl, 2-(4-fluoropiperidin-l- 
yDethoxy, 3-(4-trifluoromethylpiperidin-l-yl)propenyl and 2-(4- 
trifluoronietliylpiperidin-l-yl)etlioxy. 

15. A compound of formula I as defined in claim 1, or a 
pharmaceutically acceptable salt thereof, for use in a method of treatment 
of the human or animal body. 

16. The use of a compound of formula I as defined in claim 1, or a 
pharmaceutically acceptable salt thereof, in the manufacture of a 
medicament for the treatment or prevention of Alzheimei-'s disease. 



Alzheimer's disease which comprises administering to that subject an 
effective amount of a compound of formula I as defined in claim 1, or a 
pharmaceutically acceptable salt thereof. 



17. 



A method of treatment of a subject suffering from or prone to 
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